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ATa meeting of the manufacturers of cement 
held at the Mechanics’ and Traders’ Exchange, 
Aug. 4, 1881, Warren A. Kerman, Chairman, and 
Hiram Snyder, Secretary, it was resolved that all 
the manufacturers reduce the production of their 
respective works sufficiently to maintain the prices 
fixed, as per agreement made in April last. 

+ 
“THE semi-centennial exhibition of the American 


Institute will open Sept. 14. Those who intend 
exhibiting and who have not already applied for 
space should do so without delay. Machinery will 
be received as early as Aug. 22; other goods Sept. 
5. To facilitate the management exhibits should 
be in position promptly by the opening day. 
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According to a letter from Capt. T. P. Roberts, 
a Brazilian law is to the effect that the remains of 
any one dying of the fever cannot be removed 
from the country for a period of three years. 
Should such be the case, it follows that the re- 
mains of the late Colonel Roberts cannot be laid 
among those of bis relatives in his native State un- 
til this time shall have elapsed. 

The death at sea of Henri Bionne, Secretary 
General of the Panama Canal Company, is an- 
nounced. He was on his way from Aspinwall to 
New York on board the Pacific Mail steamship 
Crescent City. M. Bionne was born of a distin- 
guished family and early in life entered the French 
navy, in which, in course of time, he rose to the 
rankof acommander. Leaving the sea he devoted 
himself to the study and practice of civil engineer- 
ing. He soon became celebrated for his 
skill, and the Count de Lesseps engaged 
him as his assistant in his herculean project of the 
Suez Canal. M. Bionne ardently entered into the 
spirit of the work and rendered his chief devoted 
and efficient aid in the difficulties which were to 
be overcome. The labor he accomplished was un- 
ceasing, and with but few intermissions he re- 
mained on the scene of the undertaking from its 

to its completion. Returning to Paris 

in triumph with his veteran chief, whose confi- 
dence he fully enjoyed and merited, he was 
created an officer of the Legion of Honor, 
and as a substantial reward for his arduous 
services he was made general secretary 
of the Suez Canal Company. When the 
scheme of constructing the Panama Canal was de- 
vised M. Bionne was fully impressed with its prac- 
ticability. In public speeches and in letters to the 
press he frequently felt himself constrained to 
reply to hostile or unfavorable criticism, and pro- 
ducing a startling array of scientific facts he often 
demonstrated the feasibility of the undertaking 
and the comparative ease with which it could be 
His experience with the Suez 

Canal had taught him that undaunted perse- 
verance and a thorough knowledge of en- 
gineering were sufficient to overcome the most 
serious obstacles. Desiring to visit the country 
and explore for himself the route of the proposed 
canal he accompanied M. de Lesseps in his tour to 
this country and took part in the organization of 
the company and the details of the scheme. Shortly 
before actual work began he returned to Paris and 
busied himself in work connected with the fis- 
cal management of the company. His influ- 
ence as a on canal 
construction being very great in France 


| to report exhaustively to them upon it. 
'8, shortly before his departure for this city, an | 
, entertainment was given in his honor, at which | 


he naturally was of immense 
in guiding public opinion and preparing financial 
circles for the favorable reception of the shares 
when thrown on the market. After very happy | 
results in this direction he returned to Panama, | 
with instructions from the committee in Paris to 
thoroughly inspect the progress of the work, and 
On July 


nearly all of those interested in the canal were 


aa | 
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present. By his death M. de Lesseps loses his most | 
efficient assistant, and the canal project suffers a | 
severe blow. 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS.* 





BY J. JAMES R. CROES, M. AM. SOC. C. E. 
(Continued from page 305.) 
LI,—CHARLESTON, 


Charleston, South Carolina, in Lat. 32° 45’ N, | 
Long. 79° 57’ W, is situated upon a tongue of land 
between the Ashley and Cooper rivers. There was 
a considerable settlement there as early as 1680, 
known us Charles Town. In 1783 it was incorpo- 
rated under its present name of Charleston. It is 
about three miles long and two miles wide at the 
widest points, and half a mile at the narrowest. 
The area is 5.16 square miles. 

The streets are somewhat irregular, having 
been laid out in its early settlement to conform 
to the high land, as tide water creeks and ponds 
and marshy spots covered a great portion of what 
is now the thickly settled part of the city ; which 
lies from 8 to 12 ft. above high water mark. 

Since 1824 five different attempts have been 
made to obtain good water by means of artesian 
wells, 

In 1848 Major Welton began boring a well at the 
corner of Wentworth and Meeting streets. Quick- 
sand gave much trouble, sometimes filling the 
tubing 150 ft. in one night. In 1861 work was dis- 
continued at a depth of 1,250 ft., tubed with 6-in. 
pipe at top and 3 in. at bottom. The well dis- 
charged 25,000 gallons a day of water of a tempera- 
ture of 88° F., strongly impregnated with sodium 
and magnesium. It now supplies a few bath-rooms 
and the rest runs to waste in the street. 

In 1876, F. Spangler began boring a well at the 
corner of Citadel and Green streets, which has 5-in. 
tubing at top, 234-in. at bottom, 1,970 ft. deep, and 
from which pure soft water of 99° F. rose 90 ft. 
above the surface. Its yield is 200,000 gals. per 
day. The well cost $25,000 and was a little more 
than a year in sinking. 

In February, 1879, the City Council made a con- 
tract with parties to build a reservoir and stand- 
pipe, lay water pipe and bore other wells. The 
contractors not carrying out their agreement, the 
contract was annuled, and in January, 1881, 
another made with a company. This company 
has employed Mr. Spangler to bore another well 
2,000 ft. deep and 10 to 6 in. bore for $30,000. The 
work is now in progress. 

Fifteen miles of cast-iron distribution pipe have 
been laid, of from 16 to 6-in. diameter, and a small 
quantity of 4-in. diameter. 

The water from the present well flows a quarter 
of a mile through a 4-in. pipe, discharging into the 
reservoir at an elevation of about 6 ft. above 
the surface. 

The reservoir has a capacity of 3,300,000 gallons. 
It is excavated to a depth of 12 ft., with embank- 
ment 8 ft. high.. The bottom is a shell formation, 
upon which a layer of 12 in. of puddled clay is 
laid, then brick laid in gravel and filled in with 
cement. The walls have a layer of puddle 2 





































filled up with cement. No leak is apparent how- 


| ever from this settling and crack. 


The stand-pipe is 90 ft. high by 18 ft. in 
diameter, and is supplied through a 20-in. pipe by 
two Knowles pumps of 20-in. diameter and 36-in. 
stroke, each capable of a pumping capacity of 
4,000,000 gallons daily. 

The supply from the present well is only a little 
over 200,000 gallons daily, and is inadequate to the 
demand. A reserve of about 2,000,000 gallons is 
kept always in the reservoir in case of fires, and 
the entire daily flow of the well is pumped into the 
stand-pipe for distribution. 

The present company found a bonded debt upon 
the works of $250,000. The bonds now outstand- 
ing are $200,000 5 per cent. first-mortgage; $100,- 
000 6 per cent. second-mortgage, and $100,000, 6 
per cent. income. The amount received from the 
city ($10,000) for fire hydrants and supply of put- 
lie buildings is sufficieat to pay the interest on the 
first-mortgage bonds. The works have only been 
in operation one year, and no printed reports of 
receipts and expenditures have been made, but the 
income from private consumers is now sufficient 
to pay the ordinary running expenses, leaving city 
and state taxes (about $3,000), and the interest on 
the second-mortgage and income bonds to be 
otherwise provided for. 

Col. Zimmerman Davis is the secretary and 
treasurer of the company. 

IlJ.—TERRE HAUTE, 

Terre Haute, Indiana, is on the east bank of the 
Wabash River, on ahigh, level plateau, about 
50 ft. above low water, in lat. , long. 

Settled in 1816, it was incorporated as above in 
1832. 

The Terre Haute Water-Works Company was 
organized in 1871. The works were completed and 
accepted by the Company Oct. 1, 1873. The water 
is taken from the Wabash River at a point above 
all city pollution. The pumping-house is on the 
bank of the river. 

The water flows through a filter-bed, filled with 
gravel, into two receiving wells 12x12x8 ft, 
Thence by the suction pipes 24 ft. to the pumps, 
which have a lift at low water of 5 ft. The annual 
rise of the river is from 20 to 27 ft. above low 
water, and the filter is submerged a greater por- 
tion of the year, and has not proved successful 
in furnishing clear water. The water at its high 
stages has a light coloring matter held in suspen- 
sion, which can only be removed by precipitation, 
The water with this exception is good and is very 
soft. The pumping machinery built by Clapp & 
Sons, of Hudson, N. Y., consists of two sets of 
condensing beam engines. Each set has two steam 
cylinders of 20-in. diameter and 36-in. stroke, with 
a pump of 9-in. diameter and 36-in. stroke to each 
cylinder. Water is pumped directly into the 
mains. On the main leading from each pump is 
an air chamber of 26-in. diameter and 30 ft. high, 
with an air pump for regulating the density of the 
contained air. 

The engines are furnished with an adjustable 
cut-off desiened by J. H Briggs, which has been 
in successful use 3 years. 

Each set of pumps throws 381; gals. of water 
per revolution, making their capacity at an easy 
service of 27 revolutions 1,500,000 gallons in 24 
hours. In case of fire their speed is doubled. 

Distribution is by cast-iron pipes of from 1¢-in. 
to 4-in. diameter, of which 19.5 miles are in use, 
and 376 fire hydrants. 

Lead service pipes are used, as iron corrodes 
rapidly in the prairie soil on which the town is 


| built. 


The cost of the works has been $301,169.35. The 


ft. thick, then two bricks laid edgewise in ce-| consumption of water is about 820,000 gallons per 
ment. The east wall has sunk several inches, | day. J. G. Briggs has been superintendent of the 


* Copyright 1881. 


works from their beginning. The number of con- 
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are not furnished. 
LIW.—TAUNTON. 
Taunton, Massachusetts, is on the Taunton River, 
ia 28 miles south of Boston. It was incorporated as 
a town in 1639 and as a city in 1864. 
Water-works were built by the city in 1876-7, 
after the plans and under the superintendence of 
George H. Bishop, C. E. 
Water is taken from a filter gallery or basin, 100 
ft. from the shore of the Taunton River, at Shallow 
Water, and pumped directly into the mains. The 
Ve filter basin is 400 ft. long with slopes of 2 to1. Its 
mh bottom is 17 ft. wide at 8 ft. below mean low water 
oh, mark. The slopes are paved with stone for 18 ft. from 
| the bottom and sodded above. The ground rises 
re back of the basin, and the ground water rises 14 ft. 
in 1,000 ft.,after which the slope is flatter. 

In 1877 a daily draft of 250,000 gallons, lowered 
the ground water near by about 2 ft., and a draft 
of 600,000 gallons per day for 5 days affected the 
surface of the ground water 80 ft. from the basin. 

A 86-in. wrought-iron pipe laid 4 ft. below the 
bottom of the filter bed conducts the water to the 
pump well 28 ft. deep. The well is also connected 
with the river by a 30-in. wrought-iron pipe end- 
ing in a plank crib 20 by 18 ft., inside of which is 
a second crib 12 by 10 ft. The space between these 
two cribs is filled with broken stone, with a 2-in. 
opening between each plank of the crib. 

The water is pumped directly into the mains by 
a Holly compound engine with four steam cylin- 
ders of 14-in. diameter, operating four pumps of 9°4- 
in. diameter, all of 24-in. stroke. 

For fire pressure a horizontal high-pressure en- 
gine drives two rotary Holly pumps. 

The distribution is by cast-iron pipe, 27.5 miles 
of which, with 239 fire hydrants and 182 meters, 
were in use January, 1880. In January, 1878, there 
were 651 taps. Most of the service pipe is of 
wrought iron lined with cement. The consump- 
tion in 1879 was 394,061 gallons per day. The popu- 
lation in 1880 was 21,213. 

The cost to Jan. 1, 1880, was $276,876.18. 

The works are managed by a board of three com- 
missioners. George H. Bishop was chief engi- 
neer to 1878. 
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LIV.—NEWTON. 

Newton, Massachusetts.—In 1875 works were 
built by the city, after the plans and under 
the superintendence of Edward Sawyer, C. E. 

Water is taken by a natural open filter basin 
{ on the bank of the Charles River, on the other 

side of the river from Newton in Needham, no 
suitable filtering material being found on the New- 
ton side. 
The basin follows the river in the shape of a 
bow. As first built, it was 975 ft. long, and in 
1877 its length was increased 600 ft. The bank at 
this point is composed of large free gravel, which 
passes the water freely. The basin is from 70 to 
88 ft. in width. Embankments were built along its 
sides for protection. The outer embankment is 10 
ft. wide on top, about 10 ft. high above the nat- 
ural surface, with inside slope of 24¢ to 1 and out- 
side slope of 2 to 1, paved on the outside with a 
stone paving about 2 ft. thick. 
In 1880, under advice from William E. Worthen, 
Cc. E., a test pipe 2 in. in diameter was driven 
Fe through the strata of fine sand on the bottom of 
i. the basin, 35 ft., to coarse gravel. The water rose 
in the pipe above the level of the water in the 
a basin. Four 2.in., six 11¢-in., thfee 11-in. and 
one 4 in. wrought-iron pipes were then driven, 
which are estimated to yield from 4 to 5 hundred 
thousand gallons in 24 hours. 

A 24-in. outlet pipe crosses the river and con- 
ducts the water to the pumping station. As first 
built it extended to within 56 ft. of the engine 
house, and for the remaining distance a stone ma- 
sonry culvert, 3 x 3.5 ft. was laid. 
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Worthen, ©. E., a 24-in. cast-iron pipe was laid in 
this conduit from the pipe chamber to the 
pump well, and the conduit filled with concrete 
to stop the flow of all ground water and quick- 
sand into the well. As the useof a pump at the 
lower end caused a large inflowof quicksand, 8 
114-in. pipes were driven 35 ft. deep, spaced 15 ft. 
apart each way. Pumping from these driven 
wells removed the water from the trench, and the 
work was completed without difficulty. The in- 
terior of the condu't is accessible through two 
chambers, one in the bank at the basin and one 56 
ft. from the engine house. 

The pump well is 9.83 x 29.75 ft. and 15 ft. deep. 
The bottom of the well is a platform of Georgia 
pine, and the walls are of brick masonry. 

The pumping machinery consists of one duplex 
high-pressure Worthington engine of 1,000.000 
gallons capacity, with water plungers of 12-in. 
diameter and 15-in. stroke, and one Worthington 
compound duplex engine, with water plungers of 
22-in. diameter and 50-in. stroke, of 5,000,000 gal- 
lons capacity. 

The water is pumped into a pentagonal reservoir, 
in two divisions. built in excavation and embank- 
ment on Waban Hill, containing 15,000,000 gal- 


In 1880, under the direction of William E. | and a slide occurred in the reservoir bank. 
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The 
dam and reservoir were again seriously damaged 
by storms in 1867. A new reservoir was built in 
1874, after the plans of Washington Blythe, C. E. 
It is in excavation and embankment, is 300 by 500 
ft. and 17.5 ft. deep. In 1879 slight leaks in it 
were reported. 

The pipeage, consumption, hydrants and taps 
are not given in the reports. 

From 1851 to Jan. 1, 1859, the expenditures were 
$125,399.45, and the receipts $46,162.19. During 
the war the accounts were kept irregularly, and 
since then comprehensive statements do not 
appear. In 1879 the receipts were $14,630.63, and 
expenses $4,241.07. 

Daniel W. Lewis was a from 1851 
to 1866, and Francis J. Power from 1867 to 1881, 

LVI.—KALAMAZOO. 

Kalamazoo, Michigan, in lat. ——, N., long. -— 
W., is situated in a valley 150 miles long and 100 
miles wide, filled from 500 to 700 ft. in depth with 
glacial drift, saturated with water and underlaid 
with rock. 

The first water supply was furnished by the 
Michigan Central Railroad Company, being the 
overflow from their tank at the depot. It was 
brought from Arcadia Creek in wooden logs. The 


lons, with its water surface 265 ft. above low tide. | overflow was conducted to a cistern in the court- 
A puddle wall is built in the bank, and a puddle} house yard. It was used for fire purposes. 


lining 2 ft. thick extends under the bank, down , 


the slopes and over the bottom. The slopes are 
covered with 6 in. of small stone, on which is a 
15-in. pavement of stone. 

Distribution is by cast-iron pipe, of which there 
were laid on Dec. 31, 1880, 60.3 miles, 6 miles of 
which is less than 6 in. in diameter. There were 
at that date 324 fire hydrants, 1,937 taps and 467 
meters in use. 

The population in 1880 was 16,995 and the daily 
consumption 468,476 gallons. 

The total cost of construction to Dec. 31, 1880, 
exclusive of interest, was $854,937.73. The cost of 
maintenance since 1876 has has been $38,577.59 and 
the receipts $117,250.64. 

In 1880 the expenditures were $9,758.70 and the 
revenue $33,734.58. 

The works are managed by a committee of the 
Common Council, H. Nelson Hyde, Jr., being the 
superintendent, and since 1878 Albert: F. Noyes, 
the city engineer, acting as engineer of the 
water-works. 

LV.—ALEXANDRIA. 


Alexandria, Virginia, is on the south bank of 
the Potomac River, 6 miles below Washington 
City. The ground rises from the river to an eleva- 
tion of about 50 ft. 

Founded about 178° its population in 1851 was 
9,000, when water-works were built by a private 
company after the plans of Frederick Erdman, 
C.E. Water is taken from Cameron’s Run. A 
mill site was purchased, and a new iron 20-ft. 
wheel put in, driving a double acting 10-in. pump 
with 120-in. stroke, which forced the water through 
a cast-iron pipe into a reservoir 200 ft. square and 
16 ft. deep, 96 ft. above tide, in two divisions. A 
10-in. main led to the city; seven miles of pipe 
were laid. In December, 1852, these works had 
cost $88,000, and there were 180 takers, and in the 
following year 400 takers. 

In 1855 a steam pump was erected. The dam 
was considered unsafe in 1857, and an old race- 
way leading from a point further up the stream 


-was cleared out and put in use just before a freshet 


swept away the dam. A small dam above then 
enabled the company to obtain all necessary 
water. In this year the steam engine was used 
only thirty-eight hours. The military occupation 
of the city from 1861 to 1865 created so great a 


In 1860 George Bolles contracted to pump water 
for fire supply from bis dam on the Arcadia; sub- 
sequently the dam was removed and the pumping 
done from Lawrence & Gale’s factory. 

In 1869 water-works were built by the city, 
taking their supply from a well sunk to 7 ft. 
below Astell’s brook. This water proving impure, 
a brick well 24 ft. in diameter, the wall resting on 
a cast-iron shoe, with a cutting edge, was sunk by 
dredging from the interior through 14 ft. of fine 
sand into a porous gravel. The water then stood 
24 ft. deep in the well. It is pumped directly into 
the mains by a Holly engine with two piston 
pumps, of nominal capacity of one million gallons, 
and two rotary pumps of like capacity. In 1873 
two piston pumps were added. In 1877 the rotary 
pumps were replaced by a Worthington high- 
pressure duplex engine, of two million gallons 
capacity. Wood is used as fuel in the furnaces. 

The distribution is by cast-iron pipe. In April, 
1881, there were 15.9 miles of pipe in use, 12 miles 
of which are of less that 6-in. diameter; 147 fire 
hydrants are in use and 578 taps. 

The population in 1880 was 11,937, and the daily 
average consumption 803,468 gallons. 

The cost to 1881 has been $168,673.53, the total 
expenses of maintenance $87,229.12, and the total 
water rents $40,034. 65. 

The receipts for the year ending March si, ay 
were $5,194.82, and the cost of maintendioe 
$6,857.71. igs 

The works are managed by a cma wire 
and water. Until 1874 they were under controkof 
the chief of the fire department. Since that: time 
George H. Chandler has been the chief engineer. 

LVIL.—NEW LONDON. 

New London, Connecticut, is situated at the 
mouth of the Thames River, on one of the best har 
hors in the United States. Founded in 1646, it was 
incorporated a city in 1784. In 1802 the city was 
partially supplied by the Aqueduct Co., the water 
being conveyed through logs from a spring near 
the northern part of the-city. About 1840 the 
lower streets and wharfs were supplied through 
cast-iron pipe from a mill pond in the northern 
part of the city, and also froma well near the 
Wilson Manufacturing Co.'s works, in the cen- 
tre of the city, the last named supply being pumped 
with power furnished by the Wilson Manufacturing 


demand for water that much muddy water was , Vo. 


pumped and the reservoir had to be cleared in 


In 1860, the 4-in. pipe from the mill pond hav- 


1866. The dam was washed away during the war, fag erome Obaionetnd, HRS, Sigs was replaced 
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reports to date having been received since the 
article was written, insert a‘ter 9th paragraph: 

On Nov. 30, 1880, there were in use 79.04 miles 
of pipe, 633 fire hydrants, 5,200 taps and 3,791 
meters. 

The expenditures and revenue for the 9 years 
from 1872 to 1880 have been as follows: 














































































































with a 6-in. wrought-iron and cement pipe, which 
is yet in good order. The 8-in. cast-iron pipe 
from the Wilson Works is now used by the city 
works, and sustains a head of 140 ft. 

In May, 1871, the legislature passed ‘‘an act to 
supply the city with pure and wholesome water,” 
which was ratified by the citizens in September, 
1871, and a board of water commissioners appointed. 

The works were constructed in 1872, at which 
time the population was about 9,600; in 1880 it was 
10,529. 

Lake Konomoc, from which the supply is drawn, 
is about 6 miles from the city. It lies between 
high wooded hills, has a drainage area of 976 acres, 
and is 180 ft. above tide water. The original lake, 
which had an area of 110 acres, was raised 10 ft. 


plateau 150 to 200 ft. high, and at College Hill ris- 
ing to an elevation of 500 ft. 

Settled in 1690, and incorporated as a city in 
1854, its population in 1870 was 20,080, when 
water-works were built by the city after the plans 
and under the superintendence of J. B. G. Kand, 
C. E., James P. Kirkwood being the consulting 











engineer. 

Water is taken from the Hudson River just 
above the city. A wharf, built on piles at the 
outer end in 24-ft. water, and of crib-work filled 
with stones near the shore, extended 80 ft. into 
the river. A box conduit 1 ft. high and 4 ft. wide 
conducted the water from 4 ft. below low-tide 
ievel to the lower pump well. 

In 1877 a new inlet was made of 107 ft. of 24-in. 





—| 


a 242,085.78 14,598.27 35,593.02 58,416.03 


by a dam built about 700 ft. below the outlet, in- | ©@8t-iron pipe in a box filled around with concrete | 1873.. | eee shass ay aioe Se aeeae 
creasing the area to 225 acres and capacity to 600,-| #24 lowered into place at one operation. Its | 1875.00... 151,283.00 26,320.58) 33.541.00) 101,713.08 
000,000 gallons. The city is supplied by gravity di-| Weight was 35 tons. 18eT 2! AN'RSL2S! 2610817) 23240.00) 68,985.17 
rectly from this lake without intervening reservoir.| 1” 1880 the wharf was rebuilt. ee ees < ees aa as4 oo ery Pert Fe aaao 
The site for the dam (which was very unfavora-| From the lower pump well the water is lifted | isso. 00.00.00" 35) 15,124.37] 22, 


1880.............| 39,625.35. 15,124.37| 22,194.00) 84,325.80 
ble, though the best that could be selected) was : : c : 


between two sand hills, the muck in the inter- 
vening valley being underlaid with a thin stratum 
of hard pan, which was in turn underlaid with 
quicksand from 4 to 15 ft. deep. The hard pan 
was left undisturbed and covered with a layer of 
concrete, on which a cement masonry wall was 
built through the entire length of the dam, and 
running into the banks on each side and to a height 
of one foot above high-water mark. As an addi- 
tional precaution, a row of sheet piling was driven 
near the upper edge of the dam, and the whole 
filling in front of the masonry wall puddled and 
paved. The overfall (25 ft. wide) is in the centre, 
and built of granite laid in cement. The front is 
protected with a timber apron. No leak has ever 
been discovered through or under the dam. 
Water is drawn from a granite gate-house built on 
the dam through a 24-in. cast-iron pipe, a 16-in. 
running outside the gate-house for use when mak- 
ing repairs. The gate-house is arranged with 
screens and gates for drawing water from differ- 
ent heights. 

The first 6,800 ft. of supply main is of Scotch 
clay pipe, with cement sleeve joints, and is under 
a head of from 18 to 20 ft.; the remainder of the 
supply and distribution mains are of wrought-iron 
and cement pipes, in sizes from 16 in. to 4 in. 
The length of mains in September, 1880, was over 21 
miles, of which 6.5 miles is 4in. and6 miles 6in. In 
the year ending September, 1880, there was 50 leaks, 
caused principally by a slight leakage in the lap, 
which oxidixed the iron until it gave away. The 
-present practice of coating the shells with asphalt 
before lining with cement has overcome this 
difficulty in pipe laid during the last three years. 

{,The service pipe, which was originally of rub- 
ber-coated wrought iron, is being replaced with 
cement-lined. 

The number of service pipes in use is 1,285. The 
annual receipts are $16,647.32, no charge being 
made for fire hydrants or other public uses. The 
cost of maintenance is about $3,000 per year, and 
the total cost of the works is $291,840. 

Meters have been used since 1873 ; there are now 
25 in use. 5 

The works are under the direction of a Board of 
Water Commissioners, of which William H. 
Barns has been president since the beginning of 
the work. 

The works were designed by J. T. Fanning, C.E., 
who was retained as consulting engineer, W. H. 
Richards being the engineer in charge during the 
construction of the work, and the superintendent 


20 ft. by a Worthington pump into a settling basin 
25 < 60 ft. and 12 ft. deep, in three compartments 
arranged to deposit the heavier particles held in 
suspension in the water, From this basin it passes 
on two filter beds, each 200 x 731¢ ft. and 12 ft. 
deep, with 6 ft. of filtering material arranged as 
follows : 24 in. sand, 6 in. of y-in. gravel, 6 in. of 
1¢-in, gravel, 6in. of 1-in. gravel, 6 in. of 2-in. 
broken stone and 24 in. of 4 to 8-in. broken stone, 
resting on a concrete floor, on which are open 
stone culverts which convey the water to an inter- 
mediate basin 685 ft. and 16 ft. deep, from which 
it passes to a reservoir 28x88 ft. and 17 ft. deep. 
From this reservoir it passes by 408 ft. of 18-in. 
pipe to the pump well. The filter beds cost $54,- 
000. The cost of cleaning, washing and renewing 
the sand was, for each million gallons filtered, 
$3.50 in 1876, $1.51 in 1877, $2.40 in 1878, $2.75 in 
1879 and $2.59 in 1880. The washing of the sand 
costs from 65 to 122 cents per ton. 

In 1878 leakage from the filter beds caused 
anxiety, but it is not alluded to in later reports. 

The rate of filtration’ per hour was, in 1876, 10.8 
in.; in 1887, 10.2 in.; in 1878, 10.4 in., and in 1879, 
6.9 in. The average quantity filtered per day has 
been 1,500,000 gallons. 

From the pump well, the filtered water is lifted, 
by a Worthington pump, 264 ft. through 7,700 ft. 
of 18-in. cast-iron pipe to the distributing reservoir 
on the north slope of College Hill, 540 x 210 ft., 
and 11.5 ft. deep, holding 12,000,000 gallons. It is 
in excavation and embankment, with puddle wall 
in the ceutre of the banks, and puddled bottom, 
covered with 3 in. of coarse gravel. It bas not 
leaked. 

Distribution is by cast-iron iron pipes, of which 
16.2 miles were laid-in 1874 and only 1,000 ft. have 
since been added. There are 286 fire hydrants, 
1,326 taps and 122 meters. The population in 1880 
was 20,207, and the daily consumption 1,403,292 
galions. This is 216,000 gallons per day less than 
in 1876, notwithstanding an increase of 236 in the 
number of taps. The reduction is ascribed to the 
increased use of meters. 

The works cost to Dec. 31, 1874, $602,545.09. 
The receipts for the six years since 1874 have ex- 
ceeded the expenses for maintenance by $8,624.25. 
In 1880 the receipts were $19,379.34 and the ex- 
penditures $18,626.85. 

The works are managed by a board of six water 
commissioners. Theodore W. Davis, C. E., was 
resident engineer of their construction, and super- | . 
intendent to November, 1880. Charles E. Fowler, 
C. E., is the present superintendent. 





A report on sources for additional supply was 
made by the City Engineer on June 25, 1881. 

At end of tenth paragraph, read : 

The city engineers have been Phineas Ball, 
1864 to 1873; C. H. M. Blake, 1874 to 1878; Percy 
Daniels 1878, and C. A. Allen, 1879-81. 

Frank FE. Hall has been Water Commissioner 
since 1872, 

July 16. Troy, p. 285, 2d column, 48th line, 
for 429 miles, read 42.9 miles. 

July 23. Hartford, p. 293, 24 column, ist line, 
for J. W. McAlpine, read William J. MéAlpine, 
C. E. 

30th line, for dyke pond, read a pond. 

46th line, for Coldwell, read Caldwell. 

42d. line, for east, read earth. 

Lynn, p. 208, 8d column in 5th paragraph of Lynn, 
read 16 ft. high. 

P. 294, 1st column, 34th line, for walls read weils. 

Hudson, p. 295, 10th line, for serew read sereen 

July 30. Toledo, p. 805, 7th line, for Carl Schonn 
read Carl Schon. 

P. 305, 3d column, in the acknowledgments, for 
Pere Haute read Terre Haute. 


[TO BE CONTINUED. | 


Received from Col. Zimmerman Davis, Secretary 
and Treasurer Charleston W. W. Co., history of 
Charleston, 8. C., Water-Works; from W. H. 
Richards, Superintendent New London Water- 
Works, reports of New London Water Commis- 
sioners, 1874 to 1880, Also history and description 
of New London Water-Works. 
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NEW YORK AND BROOKLYN BRIDGE, 
(Continued from page 302). 
From a paper read by Mr. Francis Collingwood 
before the American Society of Civil Engineers, 


June 17, 1879, we make the following extracts in 
regard to the 


APPROACHES. 

‘* The work on the designs for the approaches 
to the East River Bridge was begun about Jan. 1, 
1877. The Brooklyn approach has a length of 
900 ft. on the centre line, and starts from the street 


grade at Sands street, 2.85 ft. 100 to the 
rear of the Rictieanibanen theca has @ 


finch jane tla teat ec de ten 

remaining distance. n Brook streets 

since that time. CoORRECTIONS.—Readers will please make the fol- | will be crossed ee plate orem In New 

LVIIl.—POUGHKEEPSIE. lowing corrections: poem heyy streets, giving an 

Poughkeepsie, New York, is on the east bank of | July 9. Worcester, p. 278, 8th paragraph, for Opening 31) ft. om one side and 170 ph on | 

the Hudson River, 75 miles above New York City. | Coe’s read Coes’. _ Teadtinahel teas he nest ketion ates anton 
The ground rises rapidly from the river toa! Ninth paragraph, for 16 miles read 76 miles, Full 
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stone arch, 57 ft. span, and William and North 
William streets by box girders.* 

‘*The architectural problem presented was one 
of considerable difficulty, owing to the require- 
ments in the case. These were that the spaces 
underneath should be made available for storage 
or mercantile uses, thus enforcing the necessity of 
keeping the arches wide enough for this purpose; 
and cee in addition to this, that the struc- 
ture should be imposing and harmonious in effect. 

“The design as adopted was a composite one, 
being based upon one proposed by the writer as to 
general features, but being modified by the com- 
mission of architects as to the style of the arches, 
and made somewhat more ornamental in detail. 

** The fronts are entirely of granite. The main 
features are massive abutments at each side of 
each street, projecting at the base about 7 ft. from 
the spandrel line. These have an ornamental 
plinth, The shaft is finished in smooth pointed 
work with chamfered edges; and the whole is sur- 
mounted by facia, cornice, = and cap. 
The heaviest cap stones are 17 ft. long, 5 ft. wide 
and 2 ft. thick. Between the abutment piers the 
spaces are divided, so as to give arches varying 


. from 17 to31 ft. span. The small piers between have 


slighly battered sides, and terminate in ornamental 
caps or imposts, from whicli tho arches spring. 
The arches are of the Florentine style, being 
broadest at the key and narrowest at the spring, 
thus giving a pointed extrados. This style was 
adopted by the architects in order to fill up the 
spandrel space, and not leave so large an amount 
of dead wall. The keystones in the largest arches 
are 8 ft. high and weigh about 11 tons. Thearches 
are finished in the same style as the shafts of 
abutments. The spandrel is of a darker granite, 
in regular courses, but, rock faced. 

‘* The cornice over the arches has a dentil course 


below, surmounted by a heavy projecting coping _ 


course, all in six-cut work. (I should here men- 
tion that the plinths, caps and pedestals are also of 
six-cut work.) 

“The cornice is surmounted by an ornamental 
granite parapet 4 ft. high. 

‘* The regular thickness of the exterior walls is 
8 ft. 9 in. .The division walls and interior of the 
abutments are of brick. The foundations are carried 
down where the bottom is sound to 8 ft. 9 in. 
above tide, but where sound bottom is not reached 
at this depth they go down until it is reached. 
In one place this was 9 ft. below tide. It may be 
well to record here the finding of trunks of 
oak trees in the muck at this point, which have, no 
doubt, been buried for centuries. The wood was 
perfectly sound, and was sawed up into walki 
sticks. The spot had been built upon for probably 
200 years. , 

**The foundations es far as finished were well 
spread, and, as far as practicable, in such a man- 
ner as to give a uniform pressure arene, not 
exceeding 5 tons per square foot when fully loaded. 
They were built of concrete, rough stone and brick 
work. They were faced with brick always when 
coming next to a cellar space. When such facings 
were used tie-walls were always carried across, 80 
as to bind the mass together. 

** All the brick ard stone work is set in cement 
mortar, and the limiting strain on brick in com- 

yression is fixed at 200 pounds per square inch. 
The floors are in this supposed to be loaded, includ- 
ing their own weight, with 450 unds per square 
foot, and the roadway above with 100 pounds per 
square foot. 

** These are the limits, but the actual sections 
are considerably beyond these figures, and it is 
not at all probable that the loads mentioned will 
ever come on the floors. ee ore 

** Before closing, it may be interesting to mem- 
bers to mention the methods pursued in setting the 
stone work.. The first thing done in every case, as 
soon as the ground was cleared of buildings, was 
to carry forward two lines of railroad track run- 
ning through the work and at a convenient dis- 
tance either side of the center line. Next two 
lines of derricks were put up, and strongly guyed 
in such positions. as to reach all parts of the pits 
for excavation, and high enough to set all stone to 
and including the lowest arch stones. Then, since 
the walls on the New York side were to reach 68 
ft. above ground, and the cap stones about 74 
ft., it was deemed desirable not to attempt the use 
of the derricks further, but to use a travelin 
crane. The novelty of this consisted in the meth 
adopted for turning the corners, as it had to set 
stones on three sides of a square. 

The span of the trestle was 16 ft. At the inner 
angles corner posts were placed, carrying at their 


* This was afterward c and stone arches substituted. 
That at William street is a stor e arch of 38 ft. and 6 ft. 
5 in. rise, and tLat at North William street a arch of 


40 ft, span and 6 ft. rise. 
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upper ends cast-iron turn-tables, oe being 
in the form of a T, with the cross about 6 ft. | 

and forming a portion of the track, and the ver- 
tical portion cast hollow and slightly conical, so as 
to turn freely on the post. 

‘*The outer track was carried around witha 
curve of 16 ft. radius. When the crane had 
traveled forward so that the inner pair of wheels 
were balanced on the turn-table, a tripping piece 
threw them suddenly out of Tr, an 
wheels then traveled around curve while the 
inner end of the machine pivoted on the turn- 
table. As the outer wheels reached the tangent 
again the inner ones were automatically thrown in 

r, and the machine again traveled forward. 
riction rollers supported the end of the turn- 
table arm as the weight passed off or on. 

‘** The wheel base of the lower carriage was 3 ft. 
8in., and the only caution required was to see 
that the machine kept square with the track. 
Owing to the sharpness of the curve, there was 
considerable noise made in passing around it, but 
the machine did its work well. The design was 
elaborated and the machine built by Messrs. 
Schoner & Allen, of Tamaqua, Pa.” 


The following are extracts from the ‘ Specifi- 
cations for Saddles and Saddle-plates for the Brook- 
lyn Tower, East River Bridge:” 


“Each saddle will weigh about 25,000 pounds ; 
two of the saddle-plates will weigh about 22,000 
pounds each, and two about 19,000 pounds each; 
thus making a total weight of at least 91 tons. 


SADDLES. 


‘* The object of thesaddles is to furnish a bearing 
with easy vertical curves upon which the main 
cables and a portion of the main stays may rest in 

ssing over the pier. In plan, they are rectangu- 
jar, 13 ft. by 4 ft. 1 in. overall ; extreme height, 4 
ft. 3 in., and the main portion 4in. thick. 

‘* Over the center of each, one of the cables passes 
through a groove 19.5 in. wide and 17.25 in. deep 
at its middle section. 

“On each side of the main ve are two smaller 
grooves, in each of which four of the long stays 
are sages 

‘The ends and edges of the grooves are all 
rounded wherever there is possibility of chafing of 
the wires. 

‘*Seventeen openings are made underneath the 
grooves, to reduce weight and secure uniformity 
in thickness as far as possible. 

‘‘The longitudinal edges are carried 1 in. 
below the under surface of the ‘saddle to make end 
bearings for iron rollers, upon which the whole 


will rest. 
“The inner faces of these must be planed 
be planed true, 


true; the under surface mus‘ 
very smooth, and so as to bear a straight-edge in 
any direction. For this purpose the contractor 
must make sufficient allowance in the pattern, as 
the dimensions given are to be those of the finish- 
ed saddle, 

“The outside of the two longitudinal edges must 
be true—that is, perfectly parallel and ‘ out of 
wind,’ and free from roughness, but need not be 
planed. 

‘The grooves must also be free from roughness, 
but need not be finished. 


SADDLE-PLATES. 


** The saddle-plates are to rest in seats prepared 
in the masonry, and form perfectly true beds, upon 
which the rollers supporting the saddles may 
traverse. 

“‘They are to be 16 ft. 2in. long, 14%4 in. high 
over all, the outside ones 8 ft. wide at the center 
and 6 ft. 3 in. at the ends; and the inside ones 6 
ft. 6 in. wide at the center. The same pattern 
answers for the inner ones by cutting a i from 
one side. The central portion is to be 44¢ in. 
thick, and the sides 314 in. thick, when finished. 

‘There are two lugs in each side channel to 
which stays will be attached. 

** At the ends of the side channels, as well as the 
main channel, all the edges are to be rounded off 
to prevent chafing. “4 

‘The central channel is to have its surface 

laned perfectly true, very smooth. and so as to 
leur a straight-edge all over. The which 
form end bearings for the rollers are to be 
planed true. The vertical sides of the main ribs 
on the face toward the rollers must be perfectly 
parallel, and must be planed true. Sutlicient 
allowance must be made in the pattern for planing, 
in all cases. 

‘The edges of the central plates, where cut off, 
are to have a rough cut of say 4 in. to insure 
their being true and parallel, but need not be 
planed smooth. 
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GENERAL SPECIFICATIONS. 


ong,| “All to be filleted, those abut- 
ting the ele of the Toller 


‘*As soon as the castings can be removed from 
the sand, cleaned and dressed off, they are to re- 
ceive a coat of raw oil, After 
eee ; @ second coat of boiled linseed 

is to be applied. 

‘* After the 


wharf, East River, or in the yard at base of the 


tower. 
rns are to be the property of the 


“The patte 
Bridge Company when the work is completed 


‘“*The ity of the iron must be tough and 
strong. order to test this, the contractor will 
be required to cast at least six sample bars from 
the same melting used in the plates. They must 
be 5 ft. long, 1 in. square, and when placed on 
supports 4 ft. 6in. a must break with no 
less than a certral of 500 pounds. ; 

‘Trial bars of the metal proposed to be used 
must also be furnished the engineer for experi- 
ment. before the plates are cast. 

“The castin must be sound throughout, 
free from air bubbles, cold shuts, strains or cracks; 
and in order to insure freedom from strains, they 
must lie a suficient time in the sand to insure slow 
cooling. ‘ 

(TO BE CONTINUED.) 


CORRESPONDENCE. 


PROBLEM IN GEODESY. 
FERRISBURG, Mich., July 29, 1881. 
EDITOR ENGINEERING NEws : 

The solution of the ‘‘ Problem in Geodesy,” given 
in your issue of June 11, by Mr. Houston, is yet 
‘capable of improvement, if we are to regard 
simplicity of work in the field as having any 
merit. 

In the manual of Messrs, Bluff and Berger 
page 48, is a table of the inclination of meridians 
for oue mile of longitude, on each degree of lati- 
tude, from 10° to 60° computed by me; and on page 
42 will be found the investigation of the formula 
by which the table was made, 

Having this table, we have only to divide the 
given deflection (in this case 30) by half the in- 
clination for the given latitude, for the length cf 
the chord in miles. 

Thus, for latitude 39°, the inclination for one 
mile of longitude is 42.17. Then 30’+21”.085 = 
1.4228 miles = 7,510 feet =the length of the re- 
quired chord. 

Some may prefer to determine points in the 
parallel, by means of offsets from a line that is at 
right angles to the meridian. 

In this case, it is only necessary to multiply the 
inclinations for one mile, on the given latitude, by. 
some convenient number of miles—say five—and-. 
then by the sine of the inclination thus found, 
when we shall have the offset for the assumed dis- 
tance ; thus, for five miles on lat. 39° the offset 
would be— 


= ain. (Axe) x 5 & 5280 ft. = 13,50 ft. 


Having the offset for five miles, it is easy to find 
it for intermediate distances, by dividing the offset 
for the assumed distance by the square of the © 
number, n, of the points described ; thus, for half- 
mile distances, we should have : 

13.5 + 10? = .185 ft. for the offset for the first 
half-mile; and n*® .185ft. for the offset at station n. 

H. C. PEARSONS. 


PROBLEM IN GEODESY. 
Las Veaas, N. M., July 20, 1881. 
Epitor ENGINEERING NEWS: 

In your paper of June 11 the following inquiries 
were made by Mr. J. M. Houston, to which I have — 
seen no replies to this date. 

1. What is the best method of running an east 
and west line when a good degree of accuracy is 
required, as for instance, a state or county line, . 
and the surveyor has no other instrament except a 
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cal instruments)? 


2. If the above line is run at right angles to the | the amount the point observed upon will require | 
meridian of the starting point, and posts set at | to be moved north or south to bring the line ex-| 
distances of one mile, what will be the offsets at actly at right angles to the meridian. 
each mile in latitude 39° N., that is, what distance | found necessary to compute only two or three off- | 


ENGINEERING NEWS. 


| termined. A simple computation will determine 


It will be 


would each stake have to be set north at (1), (2) | sets by thé formula, as it will be observed that 


—(10)? 

In reply to the above I would say that the most 
accurate method is that suggested in the second 
inquiry, by means of a line at 90° to the meridian 
of the initial point, with offsets at each mile in the 
plane of the corresponding meridian. This method 
has been used by the U. 8. engineers in determin- 
ing important boundaries, the calculations being 


| they vary, within practical limits, as the square of 
logarithms will give results sufficiently accurate, 
values of N and NR. 


The above method was used in determining the 
boundary line between the United States and 
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{ 
first-class engineer's transit (that is, no astronomi-) of the instrument and averaging the values so de- 


the distance from the initial point. Six figure | particular interest. 


unless the values of A and C have to be computed, Seis ois Ramen June $4: 1008 
when seven figures should be used in finding the | jo)» Bogart, Esq : 7 : ; 


LETTER FROM W. MILNOR ROBERTS. 

AMERICAN SOCIETY OF CIVIL ENGINEERS, | 

New YORK, . 

127 East Twenty-third street, | 

July 27, 1881. } 
George H. Frost, Esq., Editor Engineering News: 
My Dear Sir: I send you a letter recently re- 
| ceived from Col. Roberts. It is in substance the 
| same as you printed from the Rio News, but as 
|} one of the later letters of the Colonel may be of 

Truly yours, 
JOHN BOGART. 





., Secretary, ete.: 

My Dear Mr. BoGart: A mail steamer leaves 
to-morrow direct for New York, and I take advan- 
tage of it to write; chiefly to mention a change of 
the programme in my movements, called for by 


made by means of modifications of what are known | Mexico, the distances measured from the initial 
as the L. M. Z. formule in use by the U. S. Geo-| | 


detic and Coast Survey Department, and although 
of complicated derivation are very simple in ap- | 
plication by the assistance of published tables | 
which are given in Appendix 19, Report of 1875, 
and may be procured at the above office on appli- 
cation. The formule are as follows: 

















= A’ =8,509207, and —dZ = | 
log. cos. L’ 

+ 8.509207. If desired, the difference of longi- 

tude = d M may be found from (2) by omitting the 

factor sin. lin the numerator and changing the 

sign of the second member, making buth members 

of the equation +. 

The above values are in seconds of arc, and may 
be reduced to feet by multiplying by the value of 
1” in feet. 1” of meridian at lat. 39° = 101.16 ft. 
Azimuth is measured according to custom from 
south to west, north and east, following the direc- 
tion of the movement of clock hands. When the 
above-mentioned tables are not at hand, the nec- 
essary values of A and C may be found, with some 
labor, by the following values: 

a 








~ (1—e*sin.? Ly 
a* (i—e) 





(1—e* sin.* L 
in which a = equatorial radius of earth = 6377397.16 
meters, log. = 6.8046435; e* = 0.006674372, log. = 
7.8244104; log. (1—e*)=9.9970917; sin. 1” = 4.6855749. 
The resulting values are in rs. One meter = 
8.28070878 feet; log. of feet = 0.5159677; log. of 1 
mile ex: in meters = 3.2066665. 
' The value of 1” of meridian arc may be found in 
feet by the following expreseion : 
8 = 101,485 (0.99833 — 0.005 cos. 2 L). 
The line at right angles to the initial meridian 


oueR as instructions just received from the government, 
meridian being in no case greater than 30 miles,| which requires me to defer my partly arranged 
when a new initial point was taken and a new line | coast line trip down to Rio Grande do Sul, in order 
laid off to make certain examinations in the interior of 
7 |the Province of Minas Geraes—relating to the 





the abeve, but identical in results. 


Distance. 



































+42°.10 | +210°.48 | 4 400°.96 


HL C. BaLpwin. 





FORMULAS FOR TURNOUTS. 
WHEELING, W. Va., July 30, 1881. 
Epitor ENGINEERING NEws: 

In Searles’ Field Engineering he gives formule: 
Given, a main track, curved, and a frog angle F 
to locate a turnout on the inside of the curve; 
also, for a turnout on the outside of the curve. I 
would like to know the formule when the radius 
of the main track and radius of the turnout only 
are given to locate a turnout both on the inside 
and outside of curve. Mr. Searles has proposition: 
“Given, a compouud curve ending in a tangent; 
to change the P. C. C. so that the curve may end in 


a given parallel tangent,” which requires four (4) | betw 


The formuls used were in a different form from 











en of the main trunk line—the old Dom 
| Pedro Segunda railway, over to the head waters of 
the Sao Francisco River, and down the Das Vel- 
| has, the most easterly of the two great confluents 


D* tan. L Se —iL /|dLin feet L/. —_ — ——— Sao oo i 
GQ). 4E 6  @e@emee | Gkem (ne key ko oon 1e Dom ro Segunda Railway, by its pro- 
2NR sin. ” © c- “eameeneeien i Se 1 0 MO | longation, is already in operation to Barbecena, 
@do- — ————- ao REA a canes nue duce 0.0479" 4.846 59.95 miles from Rio de Janeiro, and the work of 
N’ cos L/ sin. 1” =. Eau e ihren oiaar see poy ae going 7 ene on the = 
y ss 7 See a we . EM Sit, 1917 9.397 59. on ion. nere are two objects in view in the 
in which L = latitude of the initial poses; L — ditto 7 aes Panvutanaatesthe 02610 26.408 sors ne investigation; one to Scterenien the most 
of any point desired on the line at 90° to meridian Eee -*=* tonnes vues 0.3409" | 34.483 59.68 | advantageous railway terminal point on the Das 
of initial pomt; D = dist. measured on above line; | 10 a Robe eee oi are 30.47 | Velhas Kiver, the whe to ascertain the practica- 
N= normal at L produced to minor axis. N’ =ditto ite be ; ow of —e = oe ; of _ a 
: 7 a is a question how far u e river should be 
at L’; R = radius ecuarratame tb; 4b = difference Meare See ee negoeveds and how far aura the railway should 
betweon Land L’; dZ = difference of azimuth of | Distance —dZ. Z/ (Z=90°) Z" (Z=270°) | go. ; 
points on measured line at 90° to initial meridian. | Tinie... 00° 00 42".10 Bo a 1790 270° 00 42"10| 1 expect to leave here the latter part of this 
L+VL 2 miles. 01 24".19 5845°.81 | ~ 01 24.19 | Month (as soon as my reports upon the posts north 
aan 3 miles. 02 06".20 57 53". 11 02 06.29 | of Rio are finished), to go by rail to Barbecena; 
ee 2 : — sa aeaa an 02 48.38 | thence on horseback five or six days to Sabara; 
Z = azimuth at initial point = 90° or 270°. The value | § tniles, 04 12" 58 3347" 42 ot oe thence in a barca, or a large canoe, down the Das 
( tan. 39° 7 miles. 04 54".67 55 05".33 04 54 67 | Velhas, between four hundred and five hundred 
of log. — = a be aes he 0% 36.77 | miles to its mouth, or junction with the main Sao 
2 NR sin. 1” } 10 miles. 07 007.96 52 50°04 07 ro Francisco, the point I reached in ‘‘ascending the 
— C — 1.313086 and — dL — log. D* + 1.313086. chi St Piste Baths me _ | Sao Francisco” from thesea in 1879. 
1 ere ee Returning. I will probably travel on horseback 
CALCULATION. or muleback over a mule road perhaps not over 
, The value of log. ck de Latitude 39° 00’ 00° Z = 90° or 270° | Ore-third the length of the exceedingly crooked 
N’ sins 1 : + | crn |e | a ome river to Sabara. There are settlements at intervals 
D sin. Z sin, | D 1 Mile. 5 Miles. 10 Miles. 


on the way. Between Sabara and Barbecena I 


log. D? in meters 6.413333, 7.811278 8.413933. | May have an opportunity of visiting the great 
Cc 1.313086) 1.313086, 1.313086 | gold mines of Brazil, which I have not yet seen. 
roo ee Tones an | The region is regarded as very interesting geologi- 
.726419| 9.124365 7 " 4 aes ; 

gt a 0053 ae . — cally, not only in connection with gold mining and 
: ; —— |° ame = diamond mining, but agriculturally. I hope that 

log. D 3.206866, 3.9056: AG Sa . . 
vane \ shee ona 4500888 | the Commission will be accompanied by Prof. 
ie. 8.509207} 8.509207, 8.509207 | Orville A. Derby, who formed part of our Com- 
cos. L/ar.comp. 0.109497) 0.109497, 0.109497 | mission on the Sao Francisco River, though it is 

log. dM +1.825370| + 2.524340, 12 8269702 | 20t yet officially arranged. 

sin. 1 9.798872| 9.798872 9.798872 Ihave read various accounts and heard much 
o TT > | genial ge eae ree memresee concerning the region I am about to explore ; but 
nen reese, 5 32s212, -2.6242:2 | you know that seeing for one’s self is the most 


satisfactory way of understanding a country. I 
have been in many parts of Brazil, but I am now 
to examine a field entirely new to me. It is said 
to be as healthy as any in the world, and, as all the 
other parts of Brazil have agreed perfectly with me, 
I hope for the same agreeable result during my com- 
ing trip.* My family will remain in Rio during 
my abseuce. 

ith kind regards to your family and our friends 

y, [remain as ever, 
Sincerely yours, 
W. MILNoR ROBERTS. 


MEXICAN ITEMS. 

Ciry or Mexico, Aug. 1.—The Government has 
granted a concession to Manuel Payro to construct 
a railroad from a point between Nantla and Tam- 
pico, touching at the City of Mexico,with a branch 
to Cuernavaca, and a to a convenient point 


een Chacahua and tea, Pacific Ocean. 

formule to solve the proposition. It is much| No subvention is to be paid. The work is to be 

simpler (and is it not equally correct?) to|com within two years and must be finished 
within ten. 


simply change the radius of the second branch 
ending in a parallel tangent by formule 





the same P. C. C., the same as for a simple curve, 
when you start from the same P. C. 


Very respectfully, 
RESIDENT ENGINEER. 
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that Congress can annul railway grants if it finds | 
that the President has exceeded the authority | 
given him to act between the sessions. 


ep 00 Oe ee i 


: ‘ | sidered that a short description of the general plan | contract cannot 
REPORT OF THE COMMISSION OF EXPERTS | of the works is desirable. pt P 
ON THE CONDITION OF THE KANSAS) 


CITY WATER-WORKS, 


| River, some two miles above its junction with the 





Kansas City, April 16, 1881. 
Hon. C, A. Chase, Mayor Kansas City; 
tee by Resolution No. 20,659 of Common Council, 
and Hon. John Donnelly, Chairman of Sub- 
Committee on Water-works Investigation: 


GENTLEMEN: The undersigned, having been ap- 
pointed commissioners to investigate the efficiency 
of the water-works supply as applied to the pro- 
tection of the entire city under the present system, 
to improve the efficiency of said works and thereby 
secure to the city additional protection, have the 
honor to submit the following report: 

At a meeting of the special committee of the 
Council called on March 26 a committee was ap- 
pointed to prepare such questions in regard to the 
water supply of the city as in their judgment 
would most clearly present the important points 
requiring investigation. 

‘Lhis committee was composed of members of 
Council, the City Engineer, the Chief of the Fire 


Department, the Chief Engineer of the Water- | 


Works Co., and several private citizens. 

The questions submitted to us by this commit- 
tee are : 

1. Question.—Is the western part of the city, 
usually called ‘‘ the bottom,” supplied with water 
from a system of pipes distinct from the system 
supplying the balance of the city ? 

Answer.—The distribution main supplying 
water to ‘‘the bottom ” is connected with the pump- 
ing mains where the latter cross Liberty street. 
At this point there are two valves so arranged that 
either the pressure due to the water in upper 
reservoir or that in the pumping main supplying 
upper town can be put upon the distribution pipe 
in *‘ the bottom.” When the water from upper 
reservoir is not required to give back pressure on 
any of the{pumps, then the system of pipeage in 
‘**the bottom” may be considered entirely distinct 
from the distribution in upper town. ri 

Whenever back pressure from upper reservoir is 
needed at the pumps, the two distributions are 
worked together. 

_2 Question.—Are the systems of distributing main 
pipes in ‘‘ the bottom” and in the balance of the city 
so connected that in case of breakage in, or acci- 
dent to, either system betweer the water-works 
building and any tire, water can be forced through 
the other system into the pipes of the disabled be- 
= the point of accident, to put out fire? 

f not, is it expedient or wise to make such con 
nection or connections, and what is the best plan 
therefor ? 

Answer.—The distribution mains in ‘the bot- 
tom” are entirely separate from those in upper 
town except the connection with pumping mains 
as noted in answer to question No. 1. 

In our judgment the tiability of the water sup- 
ply being cut off from any part of the city by burst- 
ing of the mains would very much lessened if 
the two distributions were connected. 

Our recommendation is that the pipe system be 
connected by laying a line of pipe of not less than 
20-in, diameter from the pumping station along the 
foot of the bluff to Twelfth street; on Twelfth 
street west to Liberty street and east from Twelfth 
street and the bluff to and connect with the 15-in. 
main at Thirteenth and Jefferson streets, with 
re placed on east and west lines at Twelfth 
street. 


Ordinarily this line would furnish water to the 
distribution of lower town, but in case of accident 
tothe pumping or supply main to upper town, 
water could be furnished to upper town by closin 
= my: valve and opening the east one at Twelfth 
street. 

A check-valve and by-pipe might be used on the 
east side of Twelfth street. In that case lower 
town could be disconnected and upper town con- 
nected by closing the valve on the west side. 

Any accident occurring to the supply main on 
Liberty street in lower town, water could be fur- 
nished to lower town distribution through the 20- 
in. line along the foot of the bluffs. 

3. Question.—Have the water-works been con- 
structed substantially according to section 17 of 
the ordinance No. 10,524 and the contract with 
the city? particularly in the following respects: 

(a) Question.—In the ordinary operations of the 
works is water distributed through the city by the 


i e Hon. | 
Joseph N. DuBois, Chairman Special Commit- | 
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Holly system, or from a reservoir at an elevation 


of at least 175 ft. above the city directrix ? 


Answer .—To assist in fully understanding the an- 
| 


swer to this question and its sub-divisions, it is con- 


The water is taken at the ‘receiving crib,” 
_which is located on the east bank of the Kansas 
| Missouri River. From the crib a syphon pipe car- 
ries the water to the pumping station, located 
1,300 ft. east of the bank of the river. 

The syphon pipe is laid with a gradual rise from 
the river to the building, * * where it enters 
the well 16 ft. above low-water mark, an air- 
| pump being placed at this point to maintain the 

vacuum in pipe. 
| The first pumping of the water is done by sets of 
low-service pumps, which lift the water from 

ump well into a reservoir, located on the bottom 
and south of the engine house. This reservoir is 
so constructed that the water delivered into it has 
| to travel twice the length of the reservoir before it 
can be drawn into the high-service pumps, giving 
a slow current to the water, and allowing precipi- 
tation of most of the materials held in suspension. 

From the lower reservoir the water is carried to 
the high-pressure pumps — two lines of pipe 
20 in. in diameter, one supplying the west set 
ef pumps, and the other the east set. From the 
line running to the west set of pumps there are 
two 8in. branches for supplying water to the 
old set of small pumps. 

During the last yeara new pumping machine 
has been added (in this report designated as the 
‘east engine”). The capacity of the new pumps is 
somewhat greater than the old set, and the pro- 
portions of the steam working parts of the new 
machine are such that fire pressure can be had in 
the distribution without using water from the upper 
reservoir for back pressure. A further increase in 
pumping is now being secured by adding two new 

ow-pressure service pumps, and by rebuilding the 
old set of high-pressure pumps. A new pump well 
is also under construction. 

The engineer in charge states that this work will 
all be completed and ready for service within sixty 
days. 

Outside the engine-house all the pumping mains 
unite in two 20-in. lines, one of which runs to the 
upper reservoir, having a 15-in. branch at Liberty 
street for ‘‘ the supply of the bottom;” the other 
20-in. line is used for the supply of upper town, 
The 15-in. branch at Liberty street is connected 
with both 20-in. lines, so that, by the —— ofa 
valve on the connecting pipe and the closing of a 
valve on the branch, the pressure in “ upper town ” 
pumping main can be given to the distribution in 
** bottom ” if sodesired. 


By an arrangement of pipes and valves in the 
basement of the engine house any of the pumps 
can take back pressure from the upper reservoir 
and repump the water at a greater pressure. It 
appears that this arrangement of taking water 
from the upper reservoir and repumping it was 
made to enable the ‘‘ west oe * to give a fire 
pressure to the high parts of the city. The propor- 
tions of this machine are such as to require this 
back pressure on the pumps to secure the required 
pressure in the mains, except at a too great expen- 
diture of steam. 

The upper reservoir is built on the bluff north- 
east of the pumping station and about 2,500 ft. 
distant therefrom. The high-water line (2 ft. 
below top of embankment) is 232 ft. above direc- 
trix, and when the water is at this height the 
reservoir contains a little less than eight millions 
U. 8. gallons, 


The water pumped into this reservoir is used 
either to help the engines get up a fire pressure in 
the pipes or to supply the wants of “ lower town” 
by gravity. 

The original system of distribution seems to have 
been well devised and the sizes of the pipes, with 
one or two exceptions, fairly large; but in the 
additions made the pipes have been too small in 
diameter and altogether too many dead ends 
allowed. 

In answer to subdivision a of question No. 3 
we state: Hitherto, in the Tanicdeea ae of the 
works the water supply for West City has 
been pumped into the upper reservoir and thence 
distributed to consumers by gravity, while the 
water supplied to ‘“‘ upper town” has been pum 
soe the distributing pipes directly from the lower 

sin. 

Latterly, since the large fire on Union avenue, 
the water supply of the entire city has been 
pumped directly from the lower basin into the 
distribution pipes without going to the upper res- 
ervoir. This mode of one necessitates that the- 











ped | number of streams in the lower town, 
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distribution systems be worked together. In 


either case the water is not distributed in the 


manner required by Sec. 17 of the contract, yet 
this failure to comply with this provision of the 
be considered a matter of o%, 
great importance. we 

(b) Gantion.--aie the ee sufficient size 
and so connected that at all points in the city the 
works can on actual trial throw streams of water 
as provided by Sec. 8 of said ordinance? — 

(©) Question.—Can the works by actual trial throw 
water as provided in said Sec. 8 at the same 
time ‘‘in the bottom” and on high ground, say at 
Coates’ House, or at intersection of Ninth street 
and Forest avenue, throwing on half the streams 
in ‘‘the bottom” and the other half on high 
ground, and continue doing so for two hours or 
longer ? 

Answer.—Sv bdivisions b and c relate to the same 
subject, viz.: the ability of the works to comply 
with the nese of Sec. 8 of the contract. 

In our judgment the pressure required in the 
water mains to throw streams under the conditions 
mentioned in Sec. 8 of Ordinance 10,524 (water- 
works contract) would be so great that an actual 
attempt to perform the test called for would in- 
volve altogether too much risk to the water supply. 

In our interviews with the officers of the water- 
works companies, however, they professed their 
ability to comply with the con litions of the section 
and their willingness to make the trial, and thus 
the test was attempted. 

The point selected for the trial was doubtless the 
one most difficult of its accomplishment, being on 
the high elevation at High and Forest avenue. 

Of the test called for by Sec. 8, the most diffi- 
cult one is the ‘‘8 streams through 50 ft. of hose 
and 114-in. nozzles, 125 ft. high,” and this was the 
test we designed to make, but neither the water 
company nor the fire department could furnish us 
with the required number of 114-in. nozzles, so 
that we were compelled to substitute streams 
through four 11-in. nozzles (smooth), furnished by 
the fire department. 


The streams thrown were from hydrants lo- 
cated as follows; in each case 50 ft. of hose was: 
used : 

No. 1 hydrant, corner 10th and Forest avenue. 


No. 2 * - 9th “ Tracy “06 
No, 3 - aa 9th “ Troost ‘ 
No. 4 e * 8th ** Forest “ 


The elevation above the nozzle, attained by each 
of these streams, was measured by Wm. B. Knight, 
Civil Engineer, as follows : 

Stream No. 1, 59,4, ft., elevation of ground — ft. 


sO 3; Th; : ft. 
* No. 3, 68% ft., as _ 243 ft. 
‘© No. 4, 56, ft., * uy 233 ft. 


After this experiment was concluded lines of 
hose were laid from each of the above located 
hydrants and the pipemen stationed at the inter- 
section of 9th ard Forest avenues, viz. : 

From hydrant No. 1, length of hose ,.500 ft.; 
from hydrant No. 2, length of hose, 350 ft.; from 
hydrant No. 3, length of hose, 400 ft.; from hy- 
drant No. 4, length of hose, 400 ft. 

These four streams were thrown through smooth 
nozzles of 11,-in. diameter, and are the same 
nozzles ordinarily used by the fire department. 

According to Mr. Knight’s measurement these 
streams were thrown to an elevation of 73,5, ft. 
above the nozzles. 

It was intended to continue the experiment b 
throwing streams at the same time from Nin 
and Forest and from some hydrants located in the 
** bottom” (say Union and rng mid streets), but 
just after the experiments at Ninth and Forest 
were completed, two pipes on Liberty street near 
Fourteietl street burst, and upon our arrival at 
the point selected for trial in lower town the water 
was shut off. 

On April 15 test streams were thrown from hy- 
drants on Union avenue, ‘‘lower town,” and on 
Central avenue, between 10th and 12th streets, 
upper town. : 

t the first trial streams were thrown through 
50 ft. of hose and 11g-in. nozzles. The heights at- 
tained by the streams were measured -as follows: 

1. Hydrant at Union and Santa Fe, 126,5, ft. 

2. Two streams from hydrant at Union and Mul- 
berry, 72,%.ft. 

8. Hydrant at Union and Hickory, 91 ft. 

The second trial was made by throwing the same 
and at the 
same time throwing four streams from hydrants 
located in Central avenue, between 10th and 12th 


streets. 
The Central avenue streams were thrown 


50 ft. of hose and 11{-in. nozzles, and. 
attained a height as follows: 
No.1 hydrant at. 12th a cresel, 101, ft. 


4 
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No. 2 hydrant at 11th and Central, 1015, ft. Two 
streams were thrown from this hydrant. 
No. 3 hydrant at 10th and Central, 90 ft. 
The elevation of ground is from 200 to 210 ft. 
Observations were taken of the streams thrown in 


the “bottom” while the streams were being) 


thrown at 11th street and Central avenue, and 
they attained a height fully equal to that attained 
in the first trial. 

The results of these experiments show conclu- 
sively that as at present arranged the works can- 
not comply with the tests prescribed in Sec. 8 
of ordinance 10.524, that is, ‘‘in any part of the 
city,” but that a supply of water under good pres- 
sure can be had for fire purposes even in elevated 
localities. provided the mains stand the extreme 
pressure required at the pumps to obtain it. 

A tabulated statement is added to this report, 


showing the water pressure at the pumping engine | 
at Plenkington & Armour’s packing-house (West | 
Kansas City), and on the gauge at the hydrants’ 


during the experiment. 


It should be noticed in answer to latter part of | 


subdivision c, that if notice and time be given 


the water department, so that the valves on the | 


force mains and connections may be operated, 
then one set of pumps may be used for fire 
pressure into the pipes laid on the ** bottoms,” 
while another set of pumps gives fire pressure to 
upper town. In this case, however, the pressure 
in lower town distribution would be limited to the 
power of the west pumping machine (which is 
stated to be 130 lbs. per sq. in.), as when both 

umping mains are in use, as they would have to 
. to fulfill above conditions, water could not be 
taken from upper reservoir to give back pressure. 

Under the condition mentioned, the ire pres- 
sure streams could be kept up indefinitely unless 


some of the pipes burst or an accident happened to | 


the pumps. 


(d) Question.—Have the works two batteries of | 
boilers, each sufficient to supply steam to throw | 


water according to said Sec. 8, and as suggested 

abcve in questions B and C' ? If so, isthe battery, 

in the usual operation of the works, under full 

— of steam, ready for immediate use in case of 
9 


Answer.—There are at the pumping station what 
may be called two batteries of boilers; the first bat- 
tery consists of three boilers, and the second of 
two, there being room enough in the building to 
add the third boiler when needed. The connectiors 
are arranged so that all the boilers can be used to- 
gether or any one of them used in conjunction 
with any other one, each boiler having its steam- 
feed and blow-off connections separate and distinct 
from the others. 


. : , | 5, 
There is no doubt of the capacity of the boiler to| Although the works are somewhat limited as to | 


insure sufficient steam to run all the engines up to 
any speed and pressure consistent with the safety 
of the water mains, presuming of course that the 
boilers are all kept in thorough repair. 

The usual operation at the works requires the 
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to be 6,400 gallons per minute after deducting ten | 


per cent. for loss of action. 

The pump connections are so arranged and con- 
trolled by valves that all the pomee could be used 
to force water to any part of the oa: 

(g) Question.—Is the receiving crib properly con- 
structed and of sufticient size so as to supply water 
continuously for a day or longer in case of fire, to 
comply with the provisions of said Sec. 8 for 
that time? 

Answer.—At the present time the water in the 
river is so high that but little of the receiving 
crib can be seen. 

We are informed by the engineer of the water 
company that the upper parts of the crib have 
been rebuilt within the lus: two years. Also that 
_a brush mattrass has been laid on the river bottom 
above, in front of and below the crib, to prevent 
the work from failing from underwash. The 
mattrass is covered with rip-rap, and certain places 
where the river bottom ha: washed out in front of 
the crib have been filled with broken stone. The 
size of crib is ample for the quantity of water now 

uired. 

(h) Question.—Is the pipe from the river of sufti- 
cient size and so laid as to insure at all times an 
adequate supply of water in case of continuous 
fires both in bottom and on high ground ? 

Answer.—The syphon pipe used to convey the 
water from the ‘‘ receiving crib” to the pump 
well is 24 in. in diameter and 1,350 ft. long. 

The river end of this pipe is laid about 2 ft. be- 
| low low water and the pump well end 8 ft. below 
| low water. 
| If we assume a velocity of 4 ft. per second 

in this pipe the loss of head - friction will be 
‘about 5 ft. This would leave the pump well end 
| of pipe covered 3 ft. at lowest water. The syphon 
could be worked under these conditions and would 
| have a capacity sufficient for use in case of fires 
as sup E 

(i) Question.—Are the receiving wells and pumps 
| of proper capacity to furnish at all times an ade- 
| quate supply of water in case of extended fires, 
| lasting a day or ravre? 
| Answer.—The water is pumped from the receiv- 
ing welleinto the lower reservoir by the low-service 
pumps. As fast as the water is pumped from the 





| Syphon pipe from the river. Thus the capacity of 
| the receiving well is not a matter of consequence 
| so long as it is large enough to accomodate the low- 
| service pumps. 

| The capacity of the present two low-service 
_— is equal to about 3,500 gallons per minute. 
| When the two low-service pumps now building 
| are completed and in service they will add about 
000 gallons per minute. 





capacity for pumping from receiving well into 
lower reservoir just at present, the capacity at this 


| point will be ample as soon as the new pumps are | 


finished. 


(j) Question.—Are the pipes throughout so strong | 


well it is replaced by water flowing through the | 


steam from three boilers ; it will be seen, there-| that when water is thrown as provided in said Sec. | 
fore, that the works have not “ two batteries|g at points where it is most difficult to throw | 
of boilers each sufficient to supply the steam to | jt, all other pipes freely connected with the pipes 


throw water according to said Sec. 8, etc. _ | when the test is made will stand the pressure with- | 
The addition of another boiler would Fre the | out breaking or injury ? 


two batteries required. We are informed by the| Answer.—Our experiments prove conclusively 
Chief Engineer of the works that three boilers are | that any attempt to throw streams in the elevated 
always under steam, ready for immediate use in| parts of the city with sufficient force or pressure | 
case of fire. e pressure of steam carried isto make them ordinarily effective in a case of fire | 
usually sixty pounds, which in case of fire can be | jg attended with great risks to the water mains in | 
pramapély advanced to sixty-five or seventy | the lower parts of the city, provided the upper and | 
pou | lower distribution be connected. 
(e) Question.—Are all the pipes and connections| During the time the streams were thrown at | 
of sufficient size, and so made at and with the | Ninth street and Forest avenue on April 4 there 
lower reservoir as at a!l times to secure the best | was only ordinary fire pressure on the pipes, ac- | 
protection in case of fire ? | cording to the statement of the chief engineer of | 
Answer.—The connections from lower reservoir to | the water-works company. Yet, shortly after | 
the pumps consist of two lines of pipes each 20 in. | the hydrants used in the experiment were closed, 
in diameter. One line furnishes water to the west | two of the pipes in the main leading to “lower 
pumps and to the old set of small pumps (now being | town” burst. the breaks Leing so serious that this | 
rebuilt) and the other line furnishes water to the | portion of the city was without water for nearly | 
pumps at the new (eust) engine. | twenty-four hours. : 
These pipes are of an ample capacity, and the, In our judgment, many of the pipes would not) 
connections as direct as the nature of the case will | withstand the pressure required to comply with) 
admit of. . the conditions of Sec. 8 of contract. 
(f) Question.—How many pumps andof what ca-| (k) Question.—Is the upper reservoir of sufficient 
pacity, in gallons per minute, can be used in forc- | capacity and strength, and so connected with the | 
ing water with the upper reservoir or into distrib- | system of pipes in “the bottom” and elsewhere | 
uting main" pipes in case of fire? Are the pumps so | as to be at al! times ready for use in case of fire? | 
constructed that all can be used at once to force| Answer.—The capacity of ar reservoir (with | 
= for use in any part of the city to put out | flow-line 2 ft. below top of ban 


Answer.—When the improvements and additions 
now in progress are completed there will be 12 
pumps that can be used for forcing water into the 

reservoir and into the distribution main 
in case of fire. 
' We calculate the total capacity of these pumps 








present rate of consumption, 1s equal 
three days’ supply. 
The emban ts of the u reservoir are 


is allowed in similar structures, and it is 





k) is somewhat | height of the single stream 25 per cent. 
less than 8,000,000 of U. S. gallons, which, at | case 11¢-in nozzles 
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a 


reliable and safe if. the water iine be kept at 
proper elevation. 

The reservoir may be connected with either sys- 
tem of distribution by a proper adjustment of the 
valves located on the ‘ terrace” and on Libert 
street, but connection with the upper town distri- 
bution. would afford only limited fire protection. 

(2) Question.—Use all the pumps to their full 
capacity and fire pressure in the pipes of say 160 
pounds to the square inch, at the hydrants, and 
throw streams of water continuously, as provided 
by said Sec. 8; that is, twelve streams through 
50 ft. of hose and a 1-in. nozzle and 100 ft. high, 
or eight streams through same hose and 1\4-in, 
nozzle and 125 ft. high, or four streams through 
same hose and 1',-in. nozzle, 150 ft. high, how 
long will it take to empty the upper reservoir, if 
filled at commencement of experiment, to ordinary 
height ? 

Answer.—The full capacity of the pumps is 
given in answer to subdivision f as being 6,400 
gallons per minute. The quantity of water re- 
quired to throw the 8 1y-in. streams would be 
about 3,000 gallons per minute (this is a greater quan- 
tity than is needed for either of the other two 
tests), so the 3,000 gallons must be added to the 
maximum daily consumption, whice we will call 
2,500 gallons per minute. Under these conditions 
the upper reservoir would supply water for back- 
pressure about 24 hours. 

(m) Question.—As at present arranged, can the 
| works at the same time, with the same force at 
water-works building operating in the pipes in the 
** bottom” and in balance of the city, throw 
streams as provided by said Sec. 8, at the four 
highest points in the city, without breaking or in- 
juring pipes anywhere ? 

Answer.—In our opinion, any attempt to throw 
the streams required by the conditions of Sec. 
*, of contract, at a time when the distribution 
system of upper and lower town are freely con- 
nected, noull ¥ attended with so much danger to 
the water supply of the city by the bursting of 
mains that it ought not to be seriously enter- 
tained. 


(n) Question.—Are the district systems of pipes 
| so arranged that in case of accident, repair or mak- 
ing new connections as few consumers as possible 
will be cut off or deprived of water? 

Answer.—To insure that short lengths of distri- 
bution pipe, or as few consumers as possible be 
cut off or deprived of water in case of accident to 
the mains, would require that a large number of 
stop-valves be used. In our judgment the sys- 
tem is decidedly deficient in not having a suffi- 
cient number of stop-valves. 

(0) Question.—Are the hydrants first-class in all 
respects? If not, what hydrants would be first- 
class in all respects? *What changes, if any,would 
be made in hydrants ? 

Answer.—The stand-pipe of the hydrant is de- 
fective in having sudden changes in sectional area; 
also, the connection from the hydrant to the main 
is too small. 

We consider that the stand-pipe of a first-class 
hydrant should have a free and clear water-way 
through it equal to the area of a circle 51m. in 


| diameter, and that it should be connected with the 


street main by a branch pipe not less than 6 in. in 
diameter. 


We would recommend that in those portions of 
the — where four or more story buildings are 
erected, hydrants of larger capacity, such as we 
have described above, should be substituted, and 
that in ali future extensions only hydrants of this 
class be used. : 

(p) Question.—Can water be thrown by the 
works in actual trial from both openings of a hy- 
drant at onc: as mentioned in said Sec. 8, as 
high as ‘therein stated? If not, how much will 
eee | fail of doing so? 

nswer.—Our opinion in regard to throwing the 
best streams called for by Sec. 8 of contract has 
been given in answer to former questions. 

The throwing of two streams from one hydrant 
would lesser the height of the streams as compared 
with one stream from the ‘same hydrant, but to 
whet extent depends on circumstances attending 
each case. 

In the ,test made on Union avenue. April 15, 
the vertical height of the two streams from one 
hydrant, as com with one stream from the 
next hydrant on the same main, fell short of the 
In this 


were used. In the test made 


to about | same day in Central avenue with 114-in. nozzles 


the difference was less than 10 per cent. 
In answering this question generally, as applied 


built with very much less snngih of strength than | to this city, the length of the small or 4-in. pi 


our | connecting th2 hydrant with mains forms an im - 
opinion that they are too slight to be considered ' portant element. 
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This difference in height of streams would be 
reduced to a minimum by the use of hydrants with 
large sectional area and 6-in. connections with 
street mains, such as-we’ have designated as first- 
class hydrants in another part of this report. 

(q) Question.—Should any alterations be made in 
the works so as’ to place the valves necessary to 
be opened or shut off for using fire pressure 
directly from the water-works building into the 
pipes inthe ‘‘ bottom” in or near to that building? 

Answer.—In our judgment, the valves n 
to be operated to insure the pressure in the distri- 
bution pan in ‘‘ the bottom ” should certainly be 
co itrolled and woke 1 from the engine building. 

8. Question.—What is the effect of ‘‘dead ends” 
to distributing main pipe in thethrowing of water, 
according to Sec. 8, and what is the best way of 
overcoming that effect ? 

Answer.—The height of a stream thrown from a 
fire hydrant located on a ‘dead end” would be 
somewhat less than that of a stream thrown from 
a hydrant on a pipe that was connected, for the 
reason that on a ‘‘dead end” the water can flow 
to the opening from one direction only. 

The best way of overcoming the effect of ‘‘ dead 
ends” is by providing a connection with other 
distribution pipe. Where it is impracticable to 
make such connection the pipe should be of larger 
diameter than otherw’se required. 

9. Question.—What is the best kind of hose and 
the best kind of nozzle to use in making tests as 
provided for by said Sec. 8, and for ordinary 
use in putting out fires? 

Answer.—The pressure at the hydrants being the 
same, rubber hose and smooth nozzles would give 
the most water and the best results. 

10. Question,—Make practical suggestions, if any 
are deemed necessary, for alteration in any part of 
the water-works to carry out the spirit of the con- 
tract between the water-works company and the 
city, and insure the best fire protection for all 
varts of the city? Are there - particular 
canaete that either party should guard against, and 
if so, how? 

Answer.—We recommend that steps be taken 
immediately, on the part of both city and water- 
works company to make extensions and improve- 
ments suggested in this report with a view of in- 
creasing the efficiency of the water-works and 
otherwise protecting the city against the dangers 
of fire. 

The recommendations are as follows : 

Laying a 20-in. main along the foot of the bluff 
as indicated in answer tu question No. 2. Alsothe 
following pi mains: in. main on Santa Fe 
street from Twelfth to Ninth streets, 15-in. main 
starting from Eighteenth street and Liberty run- 
ning west on Eighteenth street to Wyoming, north 
on Wyoming to Seventeenth; west on Seventeenth 
to Genesee and on Genesee to Ninth street. 

Twelve-inch main on Thirteenth from Main to 
Holmes. on Holmes from Thirteenth to Twelfth, 
and on Twelfth from Holmes to Forest, 

All the above mains to be connected with the 
present distribution pipe wherever it crosses the 
same. 

Also the laying of various pieces of distribution 
pipe to connect ‘dead ends.” : 

o distribution pipe to be laid hereafter less 
than 6 in. in diameter. 

All new fire hydrants to be as stated in answer 
to question 3, subdivision o. ae 

In those portions of the city where the buildings 
are high, and the property to be protected is of 

t value, the fire hydrants should be placed at 

istances of not more than 200 ft. apart, so that in 

case of fire the length of hose lines would be as 
short as ible. : 

In all future extensions shut-off valves should 
Be — so as to average not less than 6 valves 
to the mile of pipe. : 

Every valve and fire-plug should be inspected 
and operated by the water department at least 
once m three months, and the result of said in- 
spection reported to the fire department. During 
severely cold weather the i ion of fire-plugs 
be made every day, and any plugs used for the ex- 
tinguishment of fire should always be examined 
immediately (the following day) after such use. 
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independent reservoir of about ten millions capac- 


ity, to insure safety in case of failure of the other 
reservoir. 

An additional boiler should be set at the pum 
ing works as indicated in answer to subdivision d, 
question 3, and in the course of the next 3 years 
another pumping engine will be needed. 

Some additional steam fire engines should be 
procured, particularly for use in the *‘ bottom,” and 
all should be fully equipped for active service upon 
the alarm of fire. 

The suction hose of the steam fire engines should 
at once be fitted to take water directly from the 
fire hydrants. 


The above are the main features of the immedi- 
ate future requirements of the works. 

Although the water-works are owned by a 
private company, yet as now situated the pros- 
perity of the city is so greatly dependent upon 
their efficiency that it would seem that all the 
legislation on the part of the city government re- 
quired inthe opening and ondiee of streets in 
certain localities, in order to allow the water com- 
peer to put in their main pipes ought to be had. 

his isa very important question and should re- 
ceive the attention of the officers of the city and of 
the water-works company at once, 

11. Question.—During the late fire in West Kan- 
sas streams could not be thrown beyond the third- 
story windows, and during part of the time no 
water at all was furnished ? 


If you can give any reason therefor please do so, 
and is such an accident liable to occur again ? 

Answer.—We have attempted to attain all im- 
portant facts in connection with the late fire on 
Union avenue, relating to the failure of the water 
supply, and for that purpose have taken the state- 
ments of officers and employes of both fire and 
water departments. The facts seem to be: The 
fire broke out about 3 a. m. on the 10th of March. 
A few minutes afterwards the fire department had 
four streams on the buildings. The water pressure 
being too weak to do effective work with these 
streams, a telephone message was sent to the 
pumping station for more pressure. 

At about half past three a special messenger on 
horseback was sent to the pumping station with 
same request. 

Between half-past three and four o’clock the flow 
of the water ceased entirely, and was stopped 
about half an hour. 

About quarter past four o'clock the water again 
commenced to flow, with a pressure about the same 
as before the stoppage. 


At a quarter past four the elevation of water in 
reservoir was very nearly at high-water line, and 
at half past five (an hour and a quarter) the water 
in the reservoir had fallen 4 ft. 

Taking into account all the statements, viz.: 
those of Mr. Hale, of the fire department as to 
what occurred at the fire, Mr. Pearsons, as to what 
was done at the engine house and valves, and the 
reservoir keeper as to elevation of the water in the 
reservoir, we judge the following to be the proba- 
ble conditions at the time of the fire : 

The first streams were thrown with a head due 
to the elevation of water in upper reservoir. 

That in operating the valves to give pressure 
from the pumps a mistake was made by moving 
the valves, so as to shut the water off from the 
** bottom ” entirely. 


That as soon as this mistake was discovered 
the valves were replaced same as at first; that is, 
so as to give water to lower town from the reser- 
voir. The evidence seems positive that during the 
hour and a quarter between quarter-past four and 
half-past five on the morning of the fire some 4 
ft. of water was taken out of the upper reservoir. 

If this water was not used directly on the fire, 
then it must have been taken for back pressure on 
the pumps; and as the streams at the fire were not 
improved over what they had been at the com- 
mencement, it would simply prove, if we assume 
that the water was repum that the pumping 
— was in er beg aes as not to be 
capable o giving an efficient fire pressure. 

ao aoe ure = eee = sufficient — 
sure at this fire was due to wrong rating 
valves (a recurrence of which w Kn a matter 
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suggested will greatly increase the value of the 
water-works as a fire a 

But we think it unsafe to depend entirely upon 
the water-works, and have recommended increas- 
ing the number of steam fire engines. 

As the city increases in s‘'ze and becomes more 
compactly built it can easily be divided into more 
than the two districts (upper and lower town) now 
existing, and fire protection can be afforded. 

Itmay then be found too expensive to extend 
the present system of direct pressure to all parts of 
the city. Some portions could be supplied by a 
reservoir properly located, while it might be well 
to use the present system of direct pressure in other 
districts. 

The principal cost of the improvements we have 
recommended as now will be in the 
pipes, valves and oo and a new reservoir, 

of which would valuable and necessary in 
any system. The ultimate changing of this m 
of works to that generally gee and adopted 
in all large cities would result in a saving to the 
comp%ny as well as the eo 

There would be the substitution of larger and 
more economical working engines, the mainte- 
nance of a more uniform h of water and a 
lessening of the excessive shocks and breaking of 
mains, 

In all systems of direct pumping into the mains 
at a pressure sufficient to give effective fire streams, 
the bursting of pipe is the danger that is always 
imminent, and such an accident destroys the use 
of the works when most needed. 

13. tion.—Does the ordinary use of water 
from the mains by private consumers detract from 
the fire pressure, and will an increase of consumers 
prevent throwing of streams as provided in Sec. 8. 

Answer.—As the ordinary consumption of water 
from the mains increases, it will detract more and 
more from the effectiveness of the fire pressure. 
If, however, the pumping capacity be kept up 
fully to the maximum hourly consumption, plus 
the quantity that may be required for fires, the 
consumption through service pipes would not 
affect the fire pressure seriously, except in case of 
a large draft happening in one locality. 

14. Question.—The hydrant elevators in use 
have openings from 214 to 314 in. Is it prac- 
tical to reduce these openings by using proper air 
chambers so as to lassen the momentary flow, re- 
duce shocks in the pipes and lessen liability to 
large losses from breakage in case of fire ? 

Answer,—Either an air chamber or an elevated 
tank, used in conjunction with the hydraulic ele- 
vators, will allow of the connections being reduced 
in size and lessen the shocks to the mains, etc. 

15. SS aoe is the proper horizontal 
equivalency for test streams to be thrown as 
named in the ordinance? 

Answer.—The ratio between the vertical height 
of a stream and the greatest horizontal distance 
that the same stream may be thrown varies with 
the diameter of and the pressure at the nozzle. 

For such streams as required by Sec. 8, of the 
as 3 is to 4, as fol- 


contract, this ratio would 


lows: 
Diameter of Vertical Horizontal 
E height. distance. 
14% in. 150 ft. 200 ft. 
1% iv. 125 ft. 167 ft. 
a: ie, 100 ft. 133 ft. 


16. ion.—Is the reservoir pressure (190 ft. 
elevation) sufficient to throw streams over a five- 
story building in W. Kansas City. 

Answer.—The top water line of the upper 
reservoir is 232 ft. above directrix. The grade of 
the streets in ‘‘the bottom” may be taken at 25 ft. 
above directrix, leaving 207 ft. of head. 

A stream to be thrown over a five-story buildi 
should have a vertical height of at least 85 ft. 
the stream be thrown through a nozzle of 11;-in. 
diameter and 350 ft. of hose, the head ired at 
the hydrant to give the stream 85 ft. of e ion 
wi be fully 210 ft. 


Thus, even if we leave out of consideration the 


increased in ) f om ee against), 
to deposit the ma held in suspension. then we see no reason why the same condition 
This, we understand, is an improvement the | ™&y not occur 
company now have in system of work, 
of company may make 
the contract are to be com ve | be sufficient when the city attains a of 
to be increased to about aan 


The upper seoanvelt, 4 tae tannan of Sec. 17 
— able to furnish adequa’ 
but in our opinion no special t 


with, w 
100,000, and be 
tection at all points, or will such system 


at it a} givin 
much larger city? 


would Be 


brgeiy. (under 


The capacity, of the vo the water sufficient time | that could, to a great extent, be provided 


derived from such an enlargement, but 
recommend such Answer.—It is our that it will not. We desire also to thank Col. Forster, chief of 
—— ed to bulld . a—enene _ The extensions and that we have the fire department, and his officers and men, for 





: 
¥ 
i 











Ave. 6, 1881. 





per ney dig ws hose and all needed appliances and. 
ius Apmil 4 and 15. 
ly submitted, 
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Moses LANE, C. E. 
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Henry F ap, C. E. 


A GREAT LONGITUDINAL ENTERPRISE. | be built, uniess it ac 


Almost everyone who is familiar with the rail- 
road system of this hemisphere is aware of the 
fact that there is no railroad or tel 
necting Behring Strait with Cape 


ih line con- | work be done,” the pro 
; compara-| ally and 
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members of the committee are practical men; one 


is ‘ee of an important somewhat longi- 
tudinal railroad, the other is a railroad receiver, 


J. Warman, C.E. | and all clear-headed thinkers who know anything 


about receivers know that 4 areseldom or never 
doctrinaries or idealists. Why these two gentle- 
men should encouw Mr. Helper to believe that 
his railroad from Behring Strait to Cape Horn can 
tually can be built, we cannot 


jive. 
As to the manner of executing the work, it is as 
yet evidently too early to go into details. ‘* Shall the 
tor asks, “by a nation- 


internationally incorporated private 


tively few persons, however, know that such a| company, or by the concerted and concentrated 
highway has for some years been under considera- | action of the governments of an unbroken series of 
tion, and that if it has not yet been actually built, | sixteen of the most stately republics that the wis- 
it is not for want of generous and public-spirited | dom and virtues of the noblest specimens of man- 


promoters. It is now two years since Mr. Hi 
Thomas » president of the Iron Mountain 
and Southern Railway, Mr. Carlos 8. Greeley, re- 
ceiver of the 


struction, a communication on the subject of ‘a 
longitudinal midland double-track steel railway | 
from a point high north in North America run.- | 
ning more or less southwardly through Mexico 

Central America, to a point far south in South 
America, looking ultimately to such necessary and 
gradual extensions at either end, from time to 
time, as will eventually place Behring Strait and 
Cape Horn, and all the intermediate localities in 
uninterrupted and continuous overland communi- 
cation by steam and by telegraph.” Stating that he 
had long ed this as a ‘‘ perfectly practical 
enterprise,” he gave a most convincing proof of 
his sincerity by re to his correspondents a 
check for five thousand dollars, to be expended by 
them as a Committee of Award ‘in obtaining five 
of the most convincing and meritorious essays 
which may be offered,” ‘three in prose and two in 
poetry, in truthful and vigorous and effective 
advocacy of the undertaking.” : 

If the scheme of the Three Americas Inter- 
continental Railway had proceed ro farther 
than this we should have thought it open to a good 
deal of criticism ; it would have been merely the 
idea—a d and original idea no doubt, but still 
merely the idea—of a single advance thinker, who 
ran great risk of being thought to have a mind too 
longitudinal and intercontinental for his age. But 
it by no means stopped here, for the gentlemen se- 
leeted by Mr. Helper as his committee all 
the commission, and wrote a letter to the promo- 
ter of the Three Americas Railway in which they 
gave expression to their ‘‘ ardent hopes, braced by 
a high degree of confidence,” that the road might 
be completed by the 14th of October, 1892, the 
four hundredth anniversary of the discovery of 
America. Dr. Harris did indeed subsequently re- 
sign from the committee, but this was merely on 
account of enforced absence in Europe, and Pro- 
fessor Horace H. Morgan, princi of the St. 
Louis High-School, immediately accepied a posi- 
tion on the committee as his successor. 

The committee now proceeded to in 
what they refer to as “the comewnes taireing 
and responsible but uliar and interesting la- 

” of their task. ey received in all forty- 
essays and poems from forty-seyen contest- 
7 and awarded five prizes—three for prose and 


c ry ; and in communicating the result 
to-Mr. Helper say explicitly that, as the result of 
some six months’ ration ‘of the subject, 


“we incline to the opinion that there are but few, 
if any, clear-headed thinkers in this or any other 
country who will arise from a careful a 
the five successful papers which you have thus 
elicited without giving a assent to the gen- 
eral correctness of your own v in relation to 
this stu’ enterprise.” 

Mr. Helper has nuw collected all these essays, 
to the subject into a volume, under attractive 


title of * Americas Railway : An inter- 
national and intercontinental outlined 
in numerous formal disquisitions five elaborate 
ys ; all ly advocating free and fast and 
full and friendly between the 
sixteeen adjunctive and concordan of 
the New World ;” and few, if any, 
thinkers will q' of his doing 
so. Of course, Professor , being chiefi 


) Iton | kind have ever yet framed upon the earth ?” 
Rowan wrest of St. Louis, addressed to the Hon. | we might ask, shall the capital stock be all 


Kansas Pacific Railway, and Dr. | tj ef 
William T. Harris, Superintendent of Public In-| detail. 7 


So 
id in, 
or shall the road, like so many latitudinal high- 
ways, be built on bonds with the aid of a construc- 
hese, are, after all, matters of 
he important thing now is to arouse pub- 


| he sentiment in its favor by convincing clear- 


headed thinkers that it cau be done, and this is the 
object of Mr. Helper’s book. 

Among other interesting features of the enter- 
prise is the determination of the promoter that 
this shall be a republican as well as a longitudinal 
highway. He says that he has ‘*not forgotten” 
Brazil, and such would seem to be the case trom 
his casual reference to that Empire as ‘“ bigoted 
and benighted Brazil,” ‘‘ priest-ridden and prelate- 
poluted Brazil,” “‘ slavery-sustaining and pr 
retarding Brazil,” ‘* negro-cursed and hybrid-blast- 
ed Brazil,” ‘‘ besotted and begrimed Brazil.” The 
toleration by Brazil of monarchy, slavery and 
Catholicism combined early led Mr. Helper tu form 
an unfavorable opinion of the Empire, but he says 
that he was not absolutely decided about what 
stand he should take witli regard to it until the 
claim of Mrs. Helen M. Fiedler, ‘‘a worthy and 
widowed citizen of the United States,” against the 
Brazilian Government, intrusted to him for col- 
lection, was rej As we understand it, if the 
Fiedler claim—it was only $31,800—had been paid, 
it was Mr. Helper’s intention to have a lateral 
road constructed to Rio Janeiro; and he prepared 
a letter for the perusal of Dom Pedro, very frankly 
stating the connection between the Three Americas 
Railway and the claim ; and calling his Majesty’s 
attention to the fact that, if the claim was paid, 
he would probably, inside of fourteen years, be 
able to go ——— train from Rio to New York 
in a week. e pointed out also the undeniable 
fact that by a land-route between these points ‘‘a 
long voyage, sea-sickness, storms at sea, and all 
the other discomforts and perils incident to ocean 
travel” would be avoided. The letter was never 
sent, however, the Fiedler claim was never —. 
and the besotted, priest-ridden old bigot will have 
to go to New York just as he used to do. 

—— to let the imagination 
ture of this great international 


It would be 
dwell upon the 
highway, but we have little space for further 
quotations. A perusal of Mr. Carpenter's prize 
poem will convince any impartial person that the 
subject is one quite as well fitted for verse as for 
prose. Anticipating the objection that the scheme 
will be called Utopian, the poet meets it in this 
way : 
“ Utopia’ at 
is more than realised nour comple = 
No sieas celia Sie teeta ccemah aut Gietaeen: 
No telegraph embraced it in its span.” . 
He calls attention to the fact that railroads run- 
ning east and west have ‘‘foind a limit by the 
ide Pacific,” while longitudinally the whole 
hemisphere is open, and in three beautiful lines 
tersely states the great’ economical truth which 
anybody inclined to ‘‘ bear” the future stock of 
- Three Americas Railway will do well to notice, 
that 


** The railroad paves the way 
Of its advance, and smooths ground before 
With profits that are earned from day to day.” 


It is, in short, a grand scheme, and ought to in- 
terest every native of America from Patagonia to 
“‘ brain-abounding ” Boston itself. ‘The Brazilians 


will be sorry ‘or the t have ed in 
the matter. The Nation’ duly 21 vey 
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dustry, the machine manufacture of horse shoes, 
the sand blast for carving, the gauge lathe, the 
grain elevator, artificial ice- ing on a large 
scale, the electric magnet and its practical applica- 
tion, the telephone. 


Wuat ts NICKEL? 


Since the convenient five-cent coin, which, in 
common talk is called a_ nickel, come 
into common circulation, the question above 
is asked either mentally or orally bun- 
dreds of times every day, and but few 

t an intelligent answer. In China and 

ndia a white copper called pack tong has Jon 
been known, and has been extensively used both 
there and in Europe for counterfeiting silver coin. 
About the year 1700 a peculiar ore was discovered 
in the copper mines of Saxony, which had the ap- 
pearance of being very rich, but in smelting it 
yielded the copper and the miners called it kupfer 
nickel, or false copper. In 1754 Constandt an- 
nounced the any of a new metal in kupfer 
nickel. It was in combination with’ arsenic, from 
which he could relieve it only in parts. The alloy 
of nickel and arsenic which he obtained was 
white, brittle and very hard. and had a meltin 
point nearly as high as cast iron. It was not until 
1823 that pure nicke] was obtained by analysis 
of German silver, which has for a number of 
years been produced at Spuhl, in Saxony. Its 
composition was ascertained to be copper ten 
rts, zine five, and nickel four. If more nickel 
used the alloy is as white assilver, and suscept- 
ible of a very high polish, but becomes too brit- 
tle and hard to be hammered or rolled, and can te 
worked only by casting. Pure nickel is a white 
metal which tarnishes readily in the air. Unlike 
silver, it is not acted upon by the vapor of sulphur, 
and even the strong mineral acids attract it but 
slightly. Nickel has the hardness of iron, and like 


it has strong magnetic properties, but cannot be 
welded, and is solde with difficulty. Pure 
nickel has heretofore been used chiefly for 


plating, for which pur its hardness and power 
to resist atmospheric influences admirably adapt 
it. Within the last year the French have suc- 
ceeded in rolling the metal into plates, from 
which spoons and other table furniture may 
be pressed. Nickel bronze, which consists of 
equal parts of copper and nickel, with a ‘tittle tin, 
may be cast into very delicate forms, and is sus- 
ceptible of a very high polish. _ Mines of nickel are 
worked at Chatham, Conn., and Lancaster, 


Pa., and it is said to be found at Mine La 
Mott, Mo., and at several psints in Colo- 
rado and New Mexico, where but little 


attention is paid to it. It is extensively mined in 
Saxony and Sweden, but the late discovery of a 
new ore (a silicate of nickel) in New Caledonia will 
probably suspend the use of the arsenical ores, and 
yet bring nickel into common use. Switzerland, 
in the year 1852, made a coin of German sil- 
ver, which is identical in composition with our 
nickel coin. The United States made nickel cents 
in 1856, and eight years later coined the five-cent 
pieces. Belgium adopted nickel coi in 1860, 
and Germany in 1873. England has lately coined 
pennies for Jamaica, but at home she and France 
adhere to the clumsy copper small change.—Er. 
nnn 


€2™ We solicit and are always pleased to publish in these 
columns any items of interest thut may be furnished us. 








GAS AND WATER. 


Fort Dodge, Iowa, is to have an $18,000 set of water- 
works. 


Kenton, Ohio, has contracted for building water- 
works after the Holly system. = 


The water-works in the 
L, were put in operation on J 
Cees a hee Webernate trustees 
contract w jum! Pipe Foundry f large 
water A number of these Senn ox 
that short in 
pounds to a section, 
aggregate for which the city 


made for an artesian well 
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contract for laying the was sublet to Eichbach & 

Sachohie, ed the boilers to Walter Jarbal 
of this city. In addition to the work specified by the 
committee, Wood & Co. offer to build the stone wall at 
the pump house, and place an iron fence around the 


Foster, of Phi 


reservoir. 


A tation from Woodbri consisting of Mr. 
Clark Wallace M. P., Mr. J. McIntyre and Mr. Abell, 
were in town on Tuesday inquiries as to the 
cost of water-works in the vin the construction 0’ 
which is under consideration, is the intention of the 
authorities to lay a main water Ay og — the three 
principal streets of the village, and to ydrants at 
short distances from each other alo streets. Mr. 
aN a eee ae project, has con- 
sented to supply the necessary water-power from his 
turbine water wheel. A volunteer brigade will 
then be organized, in order that a recurrence of last week's 
experience may not be ible. Several of the fire 
stations were visited by deputation, and some use- 
ful hints as to the su working of a brigade 
collected.— Toronto (Canada) Globe. 


CrncinwaTl, Aug. 1.—The Cincinnati Gas-Light and 
Coke ome? have hased what is known as 
Sporteman’s Hall, in Columbia, with enough of the 
— surrounding to give them a lot with a 400-foot 

ront and 600 feet in depth. It is the pose of the 
company to put up extensive works on this site at a cost 
of about $400,000. Plans are already being drawn, 
and work will be begun at anearly date. The purpose 
of the company in building works at that point is partly 
to afford a nearer source of gas supply for the eastern 
part of the city, and partly to duplicate their old works, 
so that in case of an explosion or fire the city can be 
supplied from the works which have suff no acci- 
dent. The company’s stock is selling at 170, and it has 
a large surplus on hand. Knowing ones state that the 
new works can be put up without any assessment being 
made upon the stockholders. The site chosen is on 
the bank of the river and admirably adapted for the 
company’s purpose. 

The Newark Aqueduct Board recently made an in- 
spection of the waters of the Passaic River, from which 
the Newark and Jersey City — draw their supply. 
The Jersey City Board of Works had been invited to 
accompany the excursionists, but not a member of the 
board was present. The purpose of the inspection was 
to ascertain the source and extent of the water’s pol- 
lution. The water is certainly unfit to drink, and its 
odor is actually offensive as it pours from the faucets in 
the houses of consumers. The trial of the Kingslands 
showed that one of the sources of pollution is the refuse 
and dyestuff poured into it from the mills that line the 
river, and the sewage and filth from them and from the 
cities fronting on the stream. The mill-ownersstil! per- 
sist in —, their refuse into the river, and the 
members of the Newark board are exerting themselves 
to the extent of their powersto put an end to the prac- 
tice. The board notified those of the mill-owners 
whom they saw that uniess they built sinks for the col- 
lection of their sewage, and to prevent it mingling with 
the river water, they would be prosecuted. It is inti- 
mated that the Newark board will before the next 
grand jury and seek the indictment of others of the 
mill-owners than those who have already been prose- 
cuted. A new remedy suggested is to construct a sew- 
erage system skirting Paterson and Passaic that will 
empty sewage of the two cities below the Dundee 
Dam, and then to connect the water-works of Jersey 
City and Newark with the waters above the dam; but 
that plan will be an expensive one. 


The private water-works scheme has been referred to 
the mayor, comptroller and commissioner of public 
works to draft an ordinance that will more nearly meet 
the popular approval than the one at first presented. 
These officials have talked of the matter, but have not 
yet come to any ment. The mayor favors the 
private enterprise, use he says the works are 
needed at once and the city cannot build them. He 
thinks an. ordinance can be framed which will require 
the company to pay all its profits in excess of 6 per cent. 
to the city to create a sinking fund, which the city may 
use to buy out the private corporation at the end of a 

iven period. He thinks that the city’s interest could 
siden cientl ed by a proper ordinance. Com- 
missioner w er continues to oppose the scheme. 


If the power be delegated by the ordinance as the | 
‘mayor proposes, there would be nothing to a a 


corrupt council at any future time from _ re- 
lieving the company from the necessity of 
paying the cite any profits, or of even selling out to the 
city. The ness portion of the city is becoming to be 
substantially paved, and the commissioner is. opposed to 
allowing a new ¢ ration to come in and tear up the 
streets with a recklessness that a private corporation 
always shows. Moreover, he is still of the opinion that 
the city can build the works. Ifa franchise is to et 
to a private corporation, he favors a contract instead of 
an ordinance. This would guard, in a measure, against 
— by future councils.—Chicago Evening Journal, 
July 29. x , 
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RAILROADS. 
The Union Pacific contemplates building a double 
track from Omaha to Valley Junction. 


Forr Wort, Tex., July 27.—The end of the track of 
the southern extension of the Missouri, Kansas & Texas 
is now twenty-eight miles south of Fort Worth. 

The Maine Central Railroad Company are to survey 
a route between Dexter and Presque Isle, by way of 
Houlton. 


The new extension of the Long Island Railroad from 


: the Toledo, ae & Burlington will not probably be 
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Fubchiagus 16 Mastpurt waopesed to te pubite yester- 
y. 

The Toledo, Aun Arbor & Grand Trunk Railroad was 
finished to South Lyon, Mich., yesterday. The event 
was celebrated by running an excursion train. 
| The extension of the Toledo, Delphos & Burlington 


Two tunnels have = as on eee 








open to the Ohio before the first of the year. 
The Denver Tribune of the 27th sa 


: “The Denver; 4 from Y' Ariz. “ 
& South Park road has at last bored through the Alpine | pa Cumpiey tan Gommasncia 
Peak. The first streak of daylight shot tarouagh’ te District here oy the Texas ae oe aes 


great tunnel yesterday morning. (The company claims 
that it will be in Gunuieon City in six weeke” 


The Meadville a a, was completed last week to 


or 

the southern part of Pa. This railroad is/its lessee determine the title to the 
eighteen miles in length, con at Linesville with | real cone oed within the lines of 
the Erie & Pittsburg way, and will be operated by | the t of way by the plaintiff or the 
the Pennsylvania Central. right to its use or occupation ; that upon the final hear- 
ANN ARBor, Mich., July 29.—The first train over the | iug of the the adverse claims of the defendant 
Toledo & Ann Arbor Grand Trunk Railroad ran to-day | ™8Y and that it may be that 
from South Lyon, to which point the road is just com- | the plaintiff is the owner of the said real : that 
pleted. Tonight two hundred and fifty excursionists | the defendant’s claims thereto are invalid, and that the 
from South Lyon, with a band of music, visited this| defendant has no interest in or claim to the said 
place.—Cincinnati Commercial. property, and see the temporary restraining order be 


The gauge of the Mississippi & Tennessee Railroad 
running from Memphis, Tenn., to Grenada, Miss., 100 
miles, was chan, Friday from five feet to four feet 
eight and one-half inches. The work was successfully 
done in ten hours, with no interruption to south-bound 
trains and traffic of the road, 

The East Texas Railroad Company filed at the State 
Department of Texas on Sati y an amended 
charter, ore Se name of the company to that 
of the Sabine Texas Midland Company, and 
erorneene ee constructing a branch road From some 

int in a County to a point on the Sabine 
iver opposite sport, 

The work of putting down the third rail on the Den- 
ver & Rio Grande Railway, between Denver and 
Pueblo, is progressing rapidly, and over thirty miles 
are now completed. whole will be laid in a few 
weeks, and thus facilitate through shipments between 
the East and Denver, as well as Pueblo, without the 
necessity of transfer. 


Sr. Lous, July 29.—The track of the extension of the 
Missouri Pacific Railroad southward through the cen- 
tral southwestern part of the State was completed 
yesterday to Carthage, in the great lead-producing — 

‘thes 
r 




















the line. This is the greatest feat yet accomplished in 
uge-changing, and to Colonel L. P. Brien, t 
Wperal Uonaate. tthe ensenes mainly due. It is esti- 
mated that the actual cost of the work is about $300,- 
000, The width of the track on 571 miles of road was 
Se ee ute ton und ee 
The 


Ohio River. 


t 
was finished at 8p. m. Engines were started in both 
ecg. nema oe Ally Mamie may agp tmpencnane ne 
Water Valley and McComb City—earl the 
to test the track, and followed aa wnk as it 
On the main track the men were 


i 


t cars and all the passenger cars were nar- 
rowed in readiness for the c of Snake The west 


rail was moved inwards 3 All the spikes 
cesflee Saae fon pj ag Net oe Pri ay ~ 


dra 

ex the ine fourth tie on as and 
srert etre curves. See See thee 

were already driven in e x tie and thi, A 
necessar kes , were ted on the ends 

Y ante 

ties into which they were to be driven. Each section 
foreman was fuin with a narrow-gauge 


hand- 
car and a full set of tools. The implements were 
distributed among the men in 
thus, five men with claw hammers drew inside spikes, 
one man with maul drove down stubs, and four 
men threw in the rail; and there were five outside 


spikers, two inside spikers, two extra men and one man 
to push hand-car and carry water. The sections were 
clearly iaid out inorder, each ha aroad master. 
Not the least difficult part of the was the 
locating of the rolling stock so as not to in with 
the work. But all the directions were fully carried out. 
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of Missouri, and was inspected by General 
mage, who was there, accompanied by seve 
officers of the road. 

The Dayton, Evansville & Southwestern Rail 
Company, and the Evansville, Dayton & Eastern ha 
filed articles of consolidation in Indianapolis under the 
name of the Evansville, Dayton & Eastern Railroad 
Company. W. Edgar Bird heads the directors. The 
road is now being built between Evansville and Day- 
ton, O. 

The experiment of running a locomotive without 
brakes has just been successfully tried by the Delaware, 
Lackawanna & Western masunty Compony: The loco- 
motive is of ordinary pattern, but has an extra pipe 
leading from the boiler to the steam chest, by wei 
power can be ned nst the piston, checking the 


engine and enabling the engine to reverse without 
** hauling over.” 


The Evansville, Rockport &- Eastern road has been 
sold to the Louisville, New Albany & St. Louis Com- 
pany. It extends from Evansville, Ind., to Jasper, 55 
miles, with a branch from Gentryville to Rockport. It 
is a consolidation of the Cincintiati, Roc! South- 
2 eee and eg ee ot cn & Southwestern, 
and was owned, we eve, by an organization known 
as the Evansville Local Trade Company. 

Railway projects are so numerous in the t State 
of Texas, says the Railway Review, that it is well nigh 
impossible to keep the run of them, Besides the inde- 

ndent new lines, fifteen roads are building extensions. 

ix hundred and sixty-two and eight-tenths miles of road 
were built last year, and more than that have already 
been built this year. The narrow-gauge tem of the 
State included 528.5 miles of road at the nning of 
this r, and the amount of narrow-gauge track pro- 
jected is enormous. 


The prospects of the Montreal & Eastern Ontario 


a 


oyed, 
oo in the Menominee Valley yesterday. 


The Charlotte & Lake View Railroad Com 
ii rated in Albany, with a capital of 00... 
The lines are to be wholly within Monroe County, N. Yq - 
The Great Valley. & Bradford Railroad Com was - 
also ae road will be twelve miles in 
length, will have a capital of $120,000. It will run 
from Great Valley, Cattaraugus County, direct to the 
Pennsylvania State line. “ 


The articles of inco of 'the Denver, 
Grande & Western Halley Company have just been 
filed in Salt Lake City, U The capital stock is $37,- 
480,000, General President of the Denver & 
Rio Grande Railway, is the heaviest owner. The entire 
Railway seem to be growing brighter. The rail-| length of the main line and branches of the Denver & 
| way will start from Smith’s Falls, passing eastward | Rio Grande will be about 2,370 miles. It is 
| through the northern parts of the counties of Dundas, the construction as to 


to push with such 
Stormont and Glengarry, joining the Grand Trunk at| the mainline by the end of next month. 
ae ee in ae A project has been started 
t whic! ine pass are moving in the mat- 
oot, aad well-known capitalists are ready to undertake 1. Eters 
the work, provided that reasonable encouragement be 
targa guiae Miaeenaapanaleti tartrate sie line 
next week. 


| A Lincoln (Neb.) dispatch mye “It is now definitel 
| settled that the much-talked o! Lincoln & Fremont Rail- Hi 
| road will be ed to com: as fast as men and 
an Ta at a westant Sacral cere $00 Taro’ Com: 
| 0 less than a wee ,000,- 
| 000, has been subscribed. The of the new State; capital stock, $100,000. The 
| Fond are highly quatites nb See seme it Sete. iebewy is to construct a road from Bruceville, 
a ose no time in arrangin liminaries of | Grundy Coun ‘orthwestern Rail- 
the work. Grofiag ait te coals at once and it in the a bore ange & 7 


is t that before the snow flies next winter the ‘board Philip 
ir: il be in active operation.” = - Setdbew sie 


The Rochester Division of the New York, Lake Erie and John H. Sampson, all of Morris, Grundy “ 
& Western Railway, 99 miles, connecting Rochester ‘ County. ie Ea 


é 








